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AUTOMATIC CUT OFF ENGINES 


SLOW SPEED, MEDIUM SPEED, AND HIGH SPEED ENGINES. 


Simple, Compound and Triple Expansion Engines, and High Pressure Boilers. 



Complete 
Steam Plants 
of Highest 
Attainable 
Efficiency. 


AddreKH 


BUCKEYE EN(J1NE CO., Salem, 0. 


Signal 

Clock.... 

For Starting 
Railroad Trains. 

In use for many years on 
B. &A., N. Y., N. H. &H., 
N. Y.& N.E. and other roads. 


Has week day and Sunday 
schedules and changes auto- 
matically from one to the other. 



383 Federal St., 
BOSTON, - MASS. 




standard 72 " Vertical Boring and Turning Machine. 

Bement, Miles & Co., 

METAL-WORKING MACHINE TOOLS, 

Steam Hammers and Hydraulic Machinery. 




Pat. Dec. 6, '82 
Pat Deo. 4, ’83 
Pat. Aug. 25, '86 


THE ACME MACHINERY CO. 


Cor. SC« Clair and Haiiilltou SIm- 
CLEVELAND, OHIO. 

MANUFACTURERS OF 


ACME BOLT AND RIVET HEADERS. 

Aeiiie Single and Doitlilc 
Aiitoiiiatle Holt Cutters. 

Cutting from % in.to « i 
Also Separate Heads and Dies. 


Main Office & Works: PHILADELPHIA, Pa. 


CHICA,GO OFFICE: 
1534 Marquette Building. 


NEW YORK OFFICE: 
39 CortlandtSt. 


New 3te3l Freight Csrs. 

WRITTEN ROR PARTICULARS TO 
PENNOCK BROS., Manufacturers of Railway Freight Cars, MINERVA, OHIO 


ENSIGN MANFG. CO.. 


Manufacturers of A 

For Every Kind of Freight Service. 

O^Zl. TTCTBCXlZiXja, 

Oast in Contracting Ohllls. 

Sole Man^acturers In the United States of HTTSSKTir. SNOW F»lL.OWS« 

- .... *’• CANDA, Pres. 0. J. CANDA Vice Pres. J. W. SAVIN. Gen'l Agent. 

11 Pine St.. NEW YORK. E. ENSIGN. Seo’y and Treas. HUNTINOTO&, WIST VIBSIBU. 


CHAELE8 J. OANDA. Pres. F. MORA CANDA, Treas. FREDERICK HUDSON, Sec*y. 

FERDINAND E. CANDA. JOHN W. SAVIN. ELY ENSIGN. Vice Presidents. 

Manufact- 
urers of 

For F’^lght and Passenger Service and 
CHILLED CAR WHEELS of the Highest Quality 
U Pine Street, NEW YORK CITY. Works : Carteret. N. J. 


CANDA MANFG. GO.. 


GA. 


Offices: 


THE NILES TOOL WORKS COMPANY, 

- - - omo. 


HIGH 

GRADE 

MACHINE 

TOOLS. 

Brandies: 

New York, Chicago 
Philadelphia, 
Pittsburgh, Boston. 



Buil ders of , 

WaCHIHE TO OLS for 

RAILROAD, CAR, 
LOCOMOTIVE, 
GENERAL 
MACHINE 
SHOPS, 
ENGINES and 
BOILER PLANTS. 



D. O. SETU’LEMIKE, Pi-esident. 
GEO. W. EVANS, Vico President. 


W. C. AKTHURS, Secy, and Treas. 
FRANK SNYDER, Supt. 


MT. VERNON CAR MANUFACTURING CO., 

—MANUFACTURERS OF— 

Frelglit Cars of Every Description, Cabooae and Befr Igerator Cars* Car Wheelsj, C^r and 

General Foundry Work. CAPACITY; 15 €:ar«, and 200 Car WheeU. 

XTsTj. 
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Pump!!, 

Boilers. 


Water Stations 
Complete. 


M.M. MOORE, 

225 Dearborn St., 

CHTCAC.O, ILiIa 


Moore's Balanced Bailway 
Water Column. 


MECHANICAL DRAWING 

Mechanics Architecture: Architectural 
Drawing . Electricity -, Steam Engineer- 
ing ; y. Stationary, Marine, Locomotive , 

Iron Work; Railroad. Bridge ana Mu- 
nicipal Engineering ; Plumbing; Heat- 
ing: Mining; Prospecting; English 
Branches. Courses begin with Arith- 
metic. DiPiiOMAS Awauubd. Tne Larg- 
est Technical School in the World. 

Send for Free Circular, stating subject 

yon wish to study. 

The Inier&atio&al Correspondence Schools, Scranton, Fa. 



PLAYING CAROS 

You can obtain a pack of best quality play- 
ing cards by sending fifteen cents in postage lo 
P. 8. EUSTlS, Gen’l Pass. Agent C., H. & Q. R. 
R., Chicago,’ 111. 


IRA PIMOCK, Pres. Established 1867. G. H. SERGEANT, Ti-e.as. 

NORTHAMPTON EMERY WHEEL Co. 



MANUFACTURERS OF 

Preiiliulii Solid Emery 

A.ivr) 

Miui Vbl:, 


AND ALL KTNES OF 


EMERT WHEEL MICHINERT. 

LEEDS, MASS. 

WESTERN BRANCH 

20 South Canal St., CHICA60, 


ILL 


JULIUS KKLLER. 


P. M. WILSON. 


KELLER& WILSON, 


Hanufacturers of 


PNEUMATIC TOOLS AND APPLIANCES 

For 

‘bfi Caulking Ships, Locomotive, Stationary and Marine Boilers, 

— ^ Beading Boiler Tubes, 

Cleaning and Chipping Castings, Etc. 

Write for Circulars and Blue Prints. 

821 Cherry St., Philadelphia, Pa. 

Balance Slide Valve 

SIMPLEST, CHEAPEST, most DURABLE. 









88 inadlson St., CHICAGO. | Manufacturer and Dealer in 

SURVEYING AND ENGINEERING INSTRUMENTS.! 


DRAFTING- MATERIAL OF ADD KINDS. 

Complete Catalogue Sent Free. 


THE ASHTON 

Muffler Safety Valve 


The only one 
with outBide 
top regulation 
for the pop. 
Always avail- 
able. Saves 
valiLable time 
and expense. 



Our muffler 
patents control 
the top outside 
pop regulating 
() r i n c i p 1 e, 
which gives in- 
creased effici- 
ency and dur- 
ability. 


Open Pop Safety Valves and 

Improved Steam Gages. 


The Ashton Valve Co., 


Stow Mfg. Co., BINOHAriTON, 

Inventors and Manufacturers of the 

STOW FLEXIBLE SHAFT for allpurpcsoi. 

Comhinations of Flexible Shaft and Electric Motor. 




ryanr Aefal Rawing 

Machine y-’ 

Stpd for Cataiogoc. 


--- Valuable Cuffing Off 'Rail Endi! 

^ T - Croojin^ Switch l&yoatj 

Aq ii)diopcnjeJ)lcTool forlrAin-ntn. 

A I r' I AaCHIMC^ TOR ALL 

^^Kc'^ Afiglt Cuh. « ^ 

CKADod-Y. rtt 



.Heav.v Single Machine — Special Gearing. 


long&lllstatterCo. 

^ HAMILTON, O. 

DOUBLE, SINGLE, HORIZONTAL, 
BOILER, SPACING GATE, MULTI- 
PLE, BELT AND STEAM DRIVEN - 

PUNCZXEIS 

AND 


Send for new Catniogiic. 
OVER 300 SIZES. 


Potter & Hollis Foundry Co., 

XXIGrXX <~^T R AT-> -iT: 


SfFESmXj O.A.iSYX'II'a<3-S 

LIGHT CASTINGS FROM i to lOO POUNDS A SPECIALTY. 




Olfice, 525 Rookery, CHICAGO. 



THE PH(ENIX IRON WORKS CO. 

MANUFACTURERS OF 

Hand, Steam, Belt and Electric Cranes, 

AJLU STYLES A>» FOR AEE PURPOSES. 

Railroad Turntables, Etc. 

Send for Catalogue. CUEVEUAND, OHIO. 

Eastern Ofiice, Harry W. Jennings, Agent. Fulton and 
Cliff RT8., New York, N.y.; and New England Office, The 
John Wales Company. 139 and 141 High at, Boston, Maas. 



ROCK 


FIRST— To manufacture Compressors in greater va- 
riety of types and for a wider range of uses than 
any other house. 

SECOND— To have introduced more real improve- 
ments— not mere innovations— than any other 
house. 

THIRD— To sell more compressors than any other 
house, absolutely without exception. 


We Invite correspondence and iuqnirtes on all the various 
uses of compressed air. 



DRILLS. AIR COMPRESSORS. 


1328 Monadnock Block, 

CHICAGO, ILL. 


RAND DRILL CO. 


(00 Broadway, 

NEW YORK. 
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Pt^ain Drawings. — 1 believe it was George Stephenson 
who once remarked that every mechanical drawing should 
be so made that any man who iindei*stands such matters 
should be able to read it without a word of explanation. 
This is, perhaps, placing the standard so high that few 
there be who can attain thereunto on every occasion. But 
the principle remains true, nevertheless, and every drafts- 
man should always bear in mind that the stranger into 
whose hands his drawings may fall, will probably not be 
as familiar with the machine that he is designing as he is 
him.self. Usually Gkjorge Stephenson’s rule can be fol- 
lowed to the letter and it i.s surprising that so many blind 
drawings are sent out. If a machine is to be sold there 
is nothing that help.s the salesman so much as a draw'ing 
or engraving that cicarly illustrates it& action. Most men 
are intellectually lazy, and if the drawings are obscure 
they will make no effort to master the device, and the sale 
is apt to be lost. Therefore, cultivate clearness in your 
drawings, just as you do in your letter writing and should 
do in your conversation.— f.T. H. Allen in Dixie. 


Mortars Affected by Freezing.— It appears to be as- 
certained as a fact, based on more than 6,000 recorded re- 
sults, that Portland cement mortar suffers no surface dis- 
integration under any condition of freezing, but that in 
most cases its strength is reduced, in some C/ases by as 
much as 40 per cent. Kosendale cement is disintegrated 
when exposed to frost while setting, and its cohesion may 
be entii*ely destroyed by immersion in water, which be- 
comes frozen around it. Salt water prevents this disin- 
tegration to a large extent, but seems to have an injuriou.s 
effect upon the strength, and the cement below the disin- 
tegrated surface is stated to be increased in strength when 
the Kosendale cement is used. A mixture of a natural rock 
cement and of Portland cement is found to give very sati.s- 
factory results, as its .surface does not disintegrate, and 
its strength is increased by the freezing. Portland cement 
is injured less proportionately as the percentage of the 
cement in the samples I reduced. Again, though lime 
mortar is ruined by alternate thawing and freezing, fairly 
good results may be looked for in the case of brick masonry 
when the mortar is kept frozen for some time after laying. 


Railways in High Datitude.s. — The northernmost rail- 
road in Europe is the Swedish State Trunk Dine from 
Langsell to Boden, upon which work has been proceeding 
from 1887 to 1895, and which has a mileage of about 810 
miles. The line passes through vast forests and crosses 
the Augerman river and several other large rivers. The 
country is only in a few places cultivated and very spar- 
ingly inhabited. The preparatory work commenced in 
1888, and was attended by considerable difficulties, as 
there were several lines under di.scussion, and the various 
lakes and rivers over which the line had to be (iarried also 
necessitated careful investigation. The result of pro- 
tracted surveys was, however, a reduction in mileage of 
.some 45 miles. The whole line with rolling stock, etc., 
will cost* about 26,000,000 kr., or about £1,450,000. The 
earthwork comprised about 5,706,000 cubic meters and 126,- 
000 cubic meters of rock blasting. There are altogether 78 
bridges, the largest of which is across the Angerman river; 
it is about 900 ft. long and 125 ft. above the river. 


The Advantage of Being a Blacksmith.— Among the 
seven trades which a student in mechanical engineering 
must learn at Cornell is that of the blacksmith. Occa- 
sionally there is a protest, but it is never heeded. One 
dude ten years ago was unusuallj’^ averse to soiling his 
hands. But he had to work at the forge just the same. 
Last fall he went to Professor Morris and thanked him 
for being compelled to learn blacksmi thing. ‘‘Why?” 
asked the professor. “Why you see”, replied the former 
dude, “I am now superintendent of a mine away back in 
Colorado. Last summer our main shaft broke, and there 
was no one in the mine but myself could weld it. I didn’t 
like the Job but I took off my coat and welded that shaft. 
It wasn’t a pretty job but she’s running now. If 1 couldn’t 
have done it, I’d have had to pack that shaft on mule back 
and send it 300 miles over the mountains to be fixed, and 
the mine would have shut down till it got back. My abil- 
ity to mend that shaft raised me in the eyes of every man 
in the mine, and the boss raised my salary”. — Scientific 
American. 


What the Tank Said. — At a recent meeting of one of 
the engineering societies of Great Britain, Archibald 
Denny of the famous firm of Denny Bros., scientific ship 
builders of the Clyde, stated that when his firm desired to 
build paddle steamers for the Belgian government they ex- 
l^rimentcd in their tank with a vessel 300 ft. long by 85 
ft. beam, and found that the best speed was 193^ knots, but 
ultimately discovered that by merely by adding 3 ft. to the 
beam the speed was increased to 203 ^ knots, the draft be- 
ing the same — 8 ft. 6 in. This unexpectedly high speed in- 
duced the Belgian government to give them the order. Later 
when a still higher speed wasre(iuired,the Belgian govern- 
ment allowed them 340 ft. in length, and were immensely 
surprised when the beam was made as before— 38 ft. The 
only reply Messrs. Denny made was that the tank said so, 
that it was bound to be true, and that they were willing to 
guarantee results. — Marine Review. 


Staining Wood Black. — A process for staining wood 
black, which is given in a recent number of the Badische 
Gewerbe-Zeitung, consists in painting the wood consecu- 
tively with copper sulphate .solution (1 per cent) and an 
alcoholic analine acetate (eciual parts of alcohol and ace- 
tate.) A very durable black — and the nearest approach to 
real ebony— is readily obtained by moistening the surface 
of the wood with dilute sulphuric acid (1.20), and subse- 
quently applying heat. A temperature of 60 deg. — 90 deg. 
C. suffices in a very few minutes to produce the desired re- 
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suit. An excellent black was obtained in this way on 
beech, bass, and boxwood; while a second treatment with 
acid was necessary in the case of cheriy, walnut and 
birch. With oak and ash the results were not so good ; 
and apple and different varieties of pine were still less 
amenable to the process, pine especially being unevenly 
stained. In order to afterwards remove the acid from the 
wood, it might be well to thoroughly wash the latter with 
dilute soda solution, followed by clean water. It is un- 
likely that this method can be applied to any but small 
articles, because of the risk of pos.sible fracture during 
the nccossai’y heating of the wood. 


Railway Feat in Jama^u. — An Amencan firm which 
has just finished the connecting link of 50 miles in the 
chain of railroads encircling the i.sland of Jamaica, has 
performed a great feat in engineering. The road runs en- 
tirely through mountains and morass. It has 27 tunnels, 
198 girder bridges, 13 viaducts and 1 1 tower bridges. It is 
said that no such tremendous obstacles were ever met by 
engineers in a 50-mile stretch. The cost will average 
more than $100,000 a mile. 


Passenger Traffic on European Railways.— A recent 
report to the Railway Tariffs Committee in Italy give 
some detailed figures as to the mileage and number of pas- 
sengers on the principal railways of Eui*ope, which are as 
follows : 


Name of country. 

Milea e. 

1 Number of 

1 i>assengers 
per annum. 

Number of 
pas engers 
per 100 of the 
nopulation. 

Germany 

26,250 

483,000,000 

978 

France 

28,7.50 

305JK)0.0it0 

796 

Gt Britain and Ireland 

20,025 

804.0(KI,000 

2,282 

Russia 

18,100 

513.000.000 

513 

Austria 

9,375 

85,0.0,000 

355 

Italy 

8,750 

61,000,000 

171 

Hungary 

0,8,50 

37,000,000 

214 

Belgium 

2,876 

87,000.000 

1,426 

Switzerland 

2,185 

HT.tKHMMIO 

1,250 

Holland 

1,876 

513.100,000 

726 

Roumania 

1.5U0 

.5,(00,000 

95 


With the exception of Russia and Roumania, Italy has 
fewer railway passengers pec head of the population than 
any of the other countries, and Signor Bodio adds that, 
while of the available seating accommodation in trains 
35 per cent is occupied in France, 28 per cent in Belgium, 
27>^ per cent in Switzerland, 27 per cent in Hungary, and 
‘25 per cent in Germany, only 28 per cent is occupied in 
Italy. 


Stipulations on Bill of Lading. — The case of Maxwell 
vs. the Southern I'aciflc Railroad Company has recently 
been decided by the supreme court of Louisiana.The action 
arose upon the attempt to recover the value of 110 bales 
of cotton that were destroyed by fire while in possession 
of the defendent at its depot or the vicinity thereof, in 
New Iberia, the same having been delivered to defendant 
for transportation over its road from the parish of Ver- 
million to the city of New Orleans, The court held that 
a stipulation in a bill of lading for the transportation of 
cotton in bales by steamboat and a railroad as a connect- 
ing carrier for hire, that neither shall be responsible for 
damage which shall be occasioned by fire, does not exon- 
erate either from resixmsibility for such damage as shall 
result from fire that is occasioned through the fault or 
ordinary negligence of the agents, servants or employes 
of the carrier; that notwithstanding such a stipulation in 
a contract of affreightment, the caiTier is bound to use 
due care and watchfulne.ss in the protection and safe de- 
livery of the goods of the shipper, and if the care demanded 
was not exercised the case is one of negligence, and a legal 
liability is made out when failure is shown. 


Rocky Mountain Streams. — Western engineers are be- 
ginning to realize that the water power running to waste 
in the Rocky mountains will furnish not only food for re- 
flection, but the more material force necessary to turn the 
wheels of agriculture,mining and commerce on the slope to 
an almost unlimited extent. A practical beginning of utiliz- 
ing these streams has already been made, and it will be a 
misfortune if Pacific coast cities fail to become competitors 
for these future manufactories. The mountain streams 
only a few miles distant (^n be made to furnish ample 
power at moderate cost. The facilities for transportation 
by water render those cities much more desirable places 
for manufacturing establishment.s than interior points. 
Immense power is sleeping in the Healdsburg canon, 
good for 10,000 horse power. There is enough water go- 
ing to waste over the submerged dam near La Grange, 
Cal., to run 100 miles of electric railroads to near-by cities 
and tOAvns. As it is now the power of that mighty force 
of water is going to waste. That dam is only one of 
many which may be built for the purpose of irrigation, 
which may also be used to generate electric ix>wer for rail- 
roads. The whole western slope of the Sieri*a Nevada 
drains an almost incalculable amount of water, which is 
gathered, according to the water sheds, into ci'eeks and 
rivers. There is the Merced river, which has fall enough 
to supply enough ix»wer to operate an electric road to a 
jioint on the bay of San Fi’ancisco. The same is true of 
the Fresno river and the San Joaquin, the King, the Tule 
and the Kern rivers. All those are great rivers with ca- 
pacity of generating great power, which may be used for 
electric roads or for manufacturing plants. California 
cannot be too prompt to make commercial use of the power 
in her streams to provide it with electricitjL The first 
great experiment — on the Americ.an river at Folsom — is 
successful. A hundred other schemes for putting traces 
and collars upon the moving waters are in the air. From 
I.,ake, from San Diego, from Kem, from Calveras, come 
reports of projects to make the waters do the hard work 
for man. Use of water for power for the electric road to 
be built to the Yosemite Valley is entirely within possi- 
bility, and the visitor to the wonderland may ride swiftly 
by the force of the very waterfalls that enchant his vision 
at the end of the trip. 


The Use or Elf.ctricity in Casting Metal. — The cool- 
ing of molten metal in the ladle before it has been poured 
causes a loss of time and money, for the metal that has 
cooled must be removed and remelted. In order to remedy 


this evil an attempt has been made to keep the metal in 
casting condition by conducting an electric current through 
the ladle. This test furnished a result which exceeded all 
expectations and appears, according to Lueders’ Patent 
Bureau, at Goerlitz, Germany, worthy of general notice. 
The electric current was hardly turned on when the 
molten metal became violently agitated and the tempera- 
ture .so high that the mass emitted an almost blinding 
glare. The men employed in the test, having omitted to 
provide themselves with spectacles, contracted infiama- 
tion of the eyes. Although the test did not lead to a prac- 
tical result, it was established beyond any doubt that the 
idea, to keep molten metal by means of electricity in cast- 
ing condition, is practicable, and that there is nothing re- 
quired for its realization but an ac>curate regulation of the 
power of the current. 


PoRTABi.E Stea.vi Hammer.s. A most useful tool for .ship- 
yards is the portable steam hammer for welding up stem 
and rudder frames. It has always been a most difficult 
and rather imperfect operation to unite these parts prop- 
erly by hand hammers, and they are usually too broad to 
be accessible to the ordinary fixed steam hammer. Two 
large parts of a stern frame have usually to be heated in 
situ, while placed together in the iiosition which they are 
to occupy when welded. They are heated at the parts of 
the junction in open fires. When brought up to a welding 
h^at the fires have to be withdrawn quickly, and the 
piece called a “glut” is brought at a welding heat from an- 
other fire, and is hammered into the space where the join- 
ing takes place. This has usually been done by a heavy 
sledge hammer having three or more shanks, and handled 
by as many men. But by this mode the welding is very 
unreliable. The hammer is much too light to make a solid 
weld, and the work is done at a great disadvantage, and 
with harassing labor. The portable steam hammer has 
altered all this. Ft re.sembles the ordinary smithy steam 
hammer, except that, instead of the cylinder being at- 
tached to a fixed column, it is carried by a jib, like a crane, 
can be rai.sed or lovvered, swung around, or moved to and 
fro until it is exactly over the work, and by a few heavy 
blows the welding is done most effectually. The workman 
who manipulates the hammer and the iTickiug gear is sta- 
tioned at the base of the crane, quite out of the way. 
The movable steam hammer has rendered the welding of 
stern frames and similar forgings quite an easy and satis- 
factory oi^i*ation. It was first brought out by Messrs. 
Bennie, of Glasgow, and was first' set to work on stern 
frames in the works of the Parkhead Foi*ge Company, of 
that city. The kind of work this hammer docs could not 
easily l>e executed by a hydraulic press. — J. Arthur (^ray, 
in Cassier’s Magazine. 


Metallic Cement. — An easily fusible metal composition 
is now being put uj^wn the market in Zurich, Switzerland, 
under the name of “patent metal cement.” This metallic 
cement melts like lead at about 250° C. and can be cast 
into the most delicate molds ; in addition to this, it sticks 
like glue to all substances, as stone, masonry, metal and 
wood. It is almost entirely proof against water, acid and 
oils, so that it appears well suited for repairing leaks in 
oil tanks and pipe conduits. This cement possesses a great 
power of adhesion, because it extends somewhat during 
cooling off. Another advantage of the new metfil i.s its 
small specific gravity of but 1.5. For use it is broken up 
in small pieces and molten in an iron kettle over a moder- 
ate fire, until the mass has become thinly liquid. For 
casting small objects, molds of plaster of Paris, clay or 
.sand can be u.sed. 


The Coo Wheel Railways of the World. The Temps 
publishes some interesting particulars with regard to the 
number and length of cog wheel railways, stating that 70 
^ines have been built since 181*2, and that of these 17 are in 
Switzerland, 14 in Germany, 12 in Austria-Hungary, 4 in 
France, and 3 in Italy, and othei's being in England, Spain. 
Greece, Portugal, the United States, South America, 
Asia and Australia. The total length of these lines is 500 
miles, of which 188 are on the Abt system. These lines 
are worked by 800 locomotives, the heaviest of which 
weighs 70 tons. 


Amendment to the Rules of Practice of Patent 
Office. 


The following amended regulations for the conduct of 
proceedings in the patent office have just been published : 

65. An applicant will be considered to persist in his 
claim for a patent without altering his specific^ition in 
ca.se he fail to act in prosficution of the same for six 
months after the office action thereon, and thereupon the 
examiner will make a le-examination of the case. 

184. In appealable cases in which no limit of appeal is 
fixed no appeal will be entertained by any tribunal in the 
office unle.ss taken within six months from the action 
which puts the ca.se in condition for appeal, unless it be 
shown to the satisfaction of the commissioner that such 
delay was unavoidable. 

68. In every case pending before the office more than five 
years, in which the record raises the presumption that 
there have been intentional delays in prosecution, the ex- 
aminer may re<iuire the ajiplicant to show cause why the 
case was not more rapidly prosecuted, and at the hearing 
there on, or upon failure of the applicant to appear, the 
examiner will determine, under all the circumstances of 
the case, w lether there have been intentional and un- 
reasonable delays in prosecution, and upon finding the fact 
to be so, he will reject the case for that reason. Present 
rules 65, 69 and 134 are rei)ealed and present rule 68 is re- 
numbered 69. 

The foregoing rules will be in effect on and after April 
15, 1895, and will affect pending cases as though the last 
office action were upon said date. 

rLBLISHERS’ CATALOGUES. 

This office would be pleased receive fi*om manufacturers 
and publishers such catalogues, circulars, price lists or 
other advertisements relating to the sciences and mechan- 
ical arts as are published by them for gratuitous distribu- 
tion ; but notice is hereby given such manufacturers or 
dealers who feel disposed to .send their publications, that 
not less than three copies should be forwarded in order 
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that the subjects may be properly indexed, classified and 
subclassified in the Scientific Library for convenient and 
ready reference. 


A RAILWAY BRIDGE AND BUILDING 
DEPARTMENT. 


ONWAKl) RATES, M. AM. SOC. C. E., M. INST. C. E. 

(Continued from page AGO) 

Regarding" standard plans. I warn you against a 
nasty adoption of standards. A safe method is t»o 
test a pro}M)sed plan with one seasons work and then 
adopt it as standard after you have corrected tht*. 
faults revealed oy a year's experience. C)ne of the 
greatest sou’^’<*es of economy is the duplication of 
work, and this can best be obtained by the proper se- 
lection of specifications and standard plans, and strict 
adherence to them. Do not generalize from insutti- 
cient data. That is a common mistake of the practi- 
cal man, although the theoretic-al man is by no 
means exempt from it, and in either case the younger 
the man the more he builds upon his experience. 
Old engineers arc more conservative. They learn 
that circumstances alter cases. If it is, for instance, 
the question of accounting for the durability of piles, 
they will consider what were the conditions that 
gave the piles in question a long or short life. They 
will find that the durability of a pile is alfected by 
the soil in which it is grown and the soil in which it 
is driven for use, and also by the climate, the state 
of humidity having more or less eft’ect upon it; the 
season in which the pile is cut: the effect of peeling 
the bark wdien it is green, and other conditions 
which may become apparent upon investigation, if 
the pile is attacked by worms just l)clow the surface 
of the ground, it will 'i>e a question of wrhere these 
worms came from, and wdiether piles of a similar 
kind in other localities are likewise affected. Itwdll 
take in any single question a very extended experi- 
ence to arrive at the proper conclusion, and even 
then the chances are that it will be impossible to 
bring all of the conditions into one final rule, making 
several cases for reference instead of one. I suggest 
that you test this statement when you get into a 
bridge and building department by widting a ques- 
tion and sending it to a numl)er of practical men for 
replies, and then compare the replies received. I 
have fi'equently made the experiment and received 
such contrary replies that it was difficult to average 
them. In forming judgment as to the value of ma- 
terial, try ahvays to base it on the actual conditions 
which exist. Take as an example, laboratory tests 
of the strength of timber, based on selected speci- 
mens of small sizes, free from season checks, knots, 
rotten places, wanes, shakes, and moisture, and you 
wdll find them very misleading if applied to the act- 
ual conditions of timber in service. 

I advise you, w^hethcr engaged in this or any other 
department to acquire the habit of checking every- 
thing. If it is a computation alw^ays check by doing 
it in tw^o w^ays. Check the results of any extended 
computation. For instance, check your stresses in a 
bridge truss by end reactions and middle chord 
stress. If this habit of checking is a(?<iuired, it will 
surprise you to see how^ many applications can be 
made of it, and wdiat an advantage it is in passing 
upon the wwk of others, and w'hat a gain it is in the 
accuracy of your work.' The habit of checking once 
acquired will go wdth you all through your engineering 
practice, and your business practice as welLand its full 
value will be apparent only with its application. One 
of the chief duties of a superintendent of bridge and 
building department is to study economies. His de- 
partment is peculiarly liable to be w'asteful, because 
upon our western railways at least, most of the struct- 
ures are of wood, which is a perishable material.These 
structures arc also of a temporary nature, liable to 
be destroyed by floods or fire. The replacement of 
temporary structures requires that the department 
shall carry a stock of timber and j)iles, distributed 
over the road, and it is quite a problem to keep the 
right stock on hand and not to be short of material 
when it is needed, nor to have a wasteful siii’plus. 

It is an equally difficult j)roblem to distribute your 
material with the least amount of transportation, in 
such a manner that it will be vrhere you want it at 
the time it is needed. In theory, materials of con- 
struction should never be handled both ways over 
the railway. In practice it is “deadhead'* freight, 
and because there are no charges on it the depart- 
ment falls into a way of assuming that it costs noth- 
ing to haul it back and forth. This results in heavy 
expenses for transportation which are unnecessary. 
It is even more difficult to plan for the repairs and 
other Nvork on the railway in such a way as will 
bring about the least amount of traveling for the 
workmen. In these and similar cases economies 
should be studied by all employes of the department 
from the workmen to its head, and the latter should 
devise such systems of reports and checks on the ex- 
penditures, as will secure the concerted action of the 
whole department in one common purpose. 

The discussion with reference to c.on tract work was 
not intended to apply to the purchase of supplies. If it 
did, the principle might be carried to an injurious ex- 
tent. All surplus of supplies should be avoided, and 
it is not the province of the bridge and building de- 
partment to speculate on advances in prices for mater- 
ial and supplies which can lx; readily ol)taincd. The 


stock carried by the department should be sufficient 
only for present needs, with perhaps a slight addition 
for emergencies. It is not reasonable for the depait- 
ment to undertake to compete in the mamifacture of 
specialties with outside concerns. Sometimes it ma,v 
1 x 3 advisable that a specialty which has been recently 
introduced in the market be manufactured^ by the 
company in order to compel reasonable prices from 
outside manufacturers, but when an article has oe- 
coiiie standard, there is enough manufacturing cain- 
tal to take it up and secure the competition that will 
bring reasonable )>rices, and the quality is to l^e se.- 
cured by the department's method of inspection. 
There are certain rej)airs of special articles which 
may profitably \ye made by the department, and is 
this requires the maintenance of a shop, it may be 
advisable to manufacture selected specialties in or- 
der to provide stock work for the shop. There are 
also cases in whi(*b old material may be worked over 
again at slight cost, giving it the value to the <H>m- 
pany of new material, and in the study of ec.onomy, 
this old material should be cared for as carefully as 
if it were new material. 

In designing work it is usual for an engineer to 
consider only the materials which enter into the con- 
struction of the work. In the maintenance of engi- 
neering structures on a railway he must consider 
in addition to the materials of construction, the ma- 
chinery and tools used in the construction and main- 
tenance, and the workmen of different degrees who 
are employed by the department in its work. The 
last consideration is perhaps the most important of 
all in a business which involves so great a variety of 
work, and scattered as it must be, over the whole 
length of the company's lines. The young engineer 
starts first with materials, then he must consider ap- 
pliances. and then men, and when he himself has 
reached the head of a bridge and building depart- 
ment, he must know how to handle all of these ele- 
ments individually and collectively. That is the 
best policy in the management of men which gives 
scope to individual effort, and provides individual 
rewards. Competition is said to be the life of trade. 
We reap the benefits of competition in the purchase 
of supplies; and equally great benefits will result 
from competition among employes. This (competi- 
tion to be effective must 1x3 restrained within the 
channels which are open for advancement of the em- 
ployes, but these channels should l)e as many and as 
accessible to employes as possible. Every man, 
whether in high or low station, is bound by his obli- 
gations to the company, as well as by the moi*al obli- 
gation to his fellow men, to do all he can in making 
the way of advancement clear and open to others, 
and it is entirely compatible with discipline and 
loyalty for employes to strive for advancement 
through improvement in the quality and quantity of 
work. 

I commend to you as good reading, a i>aper read by 
Mr. F. W. Taylor before the American Society of 
Mechani(3al Engineers some months ago, and which 
has been copied in nearly all of the engineering pub- 
lications. Mr. Taylor’s paper treats of scientific 
rate making, and he makes it very plain that in 
piece work the price should increase with the per- 
formance. For example: a man who makes 20 pieces 
per day should get more per piece than a man who 
makes 15 pieces per day, and the same rule holds 
good of course with respect to quality. I do not in- 
tend to discuss piece work at this time, but the sub- 
ject as discussed in the paper I have mentioned 
treats of a general principle which applies to the em- 
ployment of all men. Correct principles for control- 
ing and directing employes will apply in the bridge 
and building department as well as elsewhere, but 
there is one consideration which makes the service 
of the bridge and building department differ from 
other occuj)ations of a similar nature, which is that 
the work is distributed over a great territoi-y. This 
removes it from the immediate supervision of the 
head of the department, or his principal assistants, 
and dependence must be placed on foremen and work- 
men. A workman who is efficient in a shop where 
all of his work is laid out for him, and all of his ac- 
tions are controlled, may not be fit W serve in a 
bridge and building department, where he carries 
responsiV)ility, and where it may happen that the 
humblest employe has to make a decision with re- 
spect to the condition of a structure which involves 
the safety of passenger trains. The requirements of 
the service and the responsibility which employes 
must take, have resulted in securing for this branch 
of the railway service a superior class of workmen. 
This is as it should be, and since all personal im- 
])rovement of individual employes must bene- 
fit the company's service, it should encourage its 
employes in all their efforts for improvement. 

My paper has become sufficiently long, and I will 
close it by leaving with you the following proposi- 
tions: 

1. That the maintenance of a railway includes 
everything nc(3cssary to keep it in running oi*der; 
all inspection and repairs; all changes from tempor- 
ary to permanent work; changes for convenien(3e 
of operation; all the improvements, additions and 
extensions, except the construction of new lines. 

2. That the expenditures for railway construction, 
that is, for new railway lines, will, in this coun- 
try, henceforth be small in com])arison with the ex- 



penditures for the maintenance of existing lines. 

il. That the maintenance of a railway is an en- 
gineering problem, and that the head of the main- 
tenance department should be an engineer. 

4. That the tw’o main divisions of the maintenance 
department are maintenance of way, and rolling 
stock and rnaidiinery; mainttiiiance of way btdng 
sub-divided into the bridge and building department 
and track department. 

5. That the bridge and building department is the 
most important bi‘anch of railway maintenance, and 
calls for a greater amount of tecdinicial knowhidge 
than any other branch of the railway service. 

fi. That conditions are changing and will (Continue 
to (diange, w'ith the result that increased impor- 
tance will be attached to tlie bridge and building 
dei)artment lx3(3ause of the large expenditures 
through it simply to kec)) the machine in condition 
to do business, and that owing to the diversified 
nature of its work, the same chet^ks cannot be 
l)laced upon it that will apply to other branches of 
the servi(3e, and reliance must necessarily be put 
upon its employes, and that its employes must be 
educated to meet the new conditions. 

7. Assuming the foregoing propositions to be true, 
there wdll be in the future, gi*eater demand in the 
bridge and building dei)artment for the services of 
engineers. 

8. Finally, that the position in which a young en- 

gineer should commence in raihvay service is at the 
bottom of the scale in the bridge and building depart- 
ment. 

KALAMAZOO HIGH GRADE VELOCIPEDE 
CAR. 


The accompanying illustration is rei)i’()du(3ed from 
a photograph whicdi represents the latest develop- 
ment in the railroad velocipede car as manufactured 
by the Kalamazoo Railroad Velocipede & ('ar Com- 
pany of Kalamazoo, Mich. This company some 
months ago brought out a railway “safety" which 
weighs only 55 lbs. and is built on practically the 
same lines as the safety bicycle, and in the new veloc- 



ipede the same style of light tangent, spoke wdieels 
ball bearings, etc., are used. The large wheels are 
2d in.ani the smiUoiiell in. in diameter, each being 
encircle! by a rubber ban! of an inch in thick- 
ness. The guide wffieel arms are of steel tubing and 
may be folded up at the side of the car for compact- 
ness in shipping. The frame is of channel steel. 
The machine is geared 4 to 1. The w’eight is only 90 
lbs., and it is claimed that a speed of 12 to 15 miles 
per hour may easily be obtained on a level track. A 
convenient tray for luggage or tools is attached in 
front. The car is particularly designed for use by 
in8pe(3tors oi- line foremen. 


THE CARE OF AIR ARAKES. 


In the discussion on air brake equipment lx3fore 
the Western Railway Club, Mr. J. F. Deems, master 
mechanic of the Chicago, Burlington & Quincy Rail- 
road at Ottumwa, la., contributed some infoimiation 
in regard to the care of air brake apparatus, of wffiich 
the following is the substance: 

In June, 1S94, we had our repair yards piped for air and 
all arrangements made to test aud care for the air-brakes 
in a systematic w ay, aud in order to have the work prop- 
erly carried out 1 posted a set of 12 or 13 rules for the 
guidance of our car men, one of which read as follow^s: 

Car inspectors must keep a lookout for the stenciling 
on triples aud cylinders of Burlington route cars and 
when this stenciling does not show the parts to have been 
oiled, cleaned, etc., within the time fixed by the M. C. B. 
code, the car, if empty, should be marked “ Bad order” 
and sent to the repair track to receive necessary attention. 
In carrying out this rule proper consideration must be 
given as to whether the repair track force is able to do the 
w’ork, also as to wliether the repair track force is able to 
do the wmrk, also as to w'hether the car can be spared from 
the service or not. 

After watching the operation of these rules for a month 
or two, I w^as surprised at the number of cars not sten- 
ciled to show the date of cleaning, or bearing date show'- 
ing this "work had not been done for three or four years ; 
and in order to get some definite information on this point 
I placed in the hands of the foremen a blank form to be 
tilled out each time the cylinders aud triples wci*e clean- 
ed, and as an after-thought 1 arranged to show on this 
card the condition of the cars when sent to the repair 
track under three heads, viz., “Fair,” “Bad,” and “Very 
Bad,” and to also show date of last cleaning as per .sten- 
cil, it being understood that under the heading “Fair” all 
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cars should show on which the brakes vv’ere in average 
service condition ; under “ Bad ” would be included those 
on which the brakes worked, but so sluggishly that if in a 
train with other cars on which the brakes were in good 
condition the action would be very irregular and cause 
‘•rough handling” of train; “Very bad” would coverall 
cars on which the brakes would not work at all or so 
badly as not to be fit to run. 

Tn February, 1895, T checked over these reports for the 
last four mouths of 1894 and found 150 cars had be^.n at- 
tended to. We found that of th« 150 cars, 37 cArs, or 24 
per cent of the total, .seem never to have been cleaned at 
all, and of this 37 cars, 24 or 65 percent show under “Very 
Bad.” Four cars were found marked “cleaned” in 1890, 
all of which show under ‘‘Very bad.” Fourteen cars for 
1891 are the same. 

When we come to 1892 we find matters a little better; of 
the 44 cars, 11 per cent are “Fair,” 39 cent “Bad” and only 
50 per cent “Very Bad,” as against 100 per cent in the 
two previous years. And for 1893 there is a decided im- 
provement. Of the 51 cars bearing that date we find 56 
per cent “ Fair ” and only 5 per cent under “Very Bad.” 
Another significant point shown by these figures is, that of 
the total of 150 ciirs only 51 or 34 percent had been cleaned 
within the time limit fixed by the M. C. B. Association. 

It seems to me these figures i>oint out two facts : I'ii’st, 
that tiie time limit of one year adopted by the M. C. B. 
Association is none too short, or in other words that one 
year is long enough to let triples run without being 
cleaned ; and second, that up to the early part of 1895 but 
little attention had been paid to following the rule laid 
down by the M. C. B. Association on this point. 

Almost without exception the report would show under 
the heading “Principal Defects” that the presence of 
dirt and grit in the triple was at the bottom of 
the trouble and, notwithstanding all that has been said 
about defective air-hose and the ninety and nine other 
ills than the air-brake system is heir to, T believe this one 
item is of more importanc-e than all the others combined. 
Through it comes the irregular action of the triple and in 
the train of this will he found “Damaged Freight,” 


common practice in connecting these pipes, and the broken 
lines show a method in making a connection that I believe 
would assist quite a little in keeping the triples clean. If 
it is good pmctice to put the tank drain cup on so as to 
retain the moisture and dirt in the cup instead of assisting 
it to pass into the train pipe and thence to the triple why 
is it not equally good to do the same with the car drain 
cup? There are no practical diflacultics in the way of ap- 
plying the piping as I have suggested if it is the best 
practice, and if there is any rea.son why it is not the best 
practice or why it should not be done 1 have never heard 
it and would like to have some one enlighten me on that 
point. There is the objection that it adds another elbow 
near the triple, but I believe this does not count for much 
as compared with the advantages gained. 

BALDWIN LOCOMOTIVES FOR THE VLADI- 
CAUCASE RAILWAY RUSSIA. 


The accompanying illustration shows the general 
appearance of the freight engines whicli have re- 
cently been built by the Baldwin TA)comotive Works 
for the Vladicaucasc Railway of Russia, and which 
are now being loaded on the steamship Adra. This 
road has 807 miles of track in operation and 95 miles 
under construction. The engines are fitted for burn- 
ing oil like those of the ten-wheel type which were 
illustrated in the Railway Review of last week, 
and which formed a part of the same order to the 
builders. The designs in the main are similar, the 
boilers both being straight and the cylinders are 
compounded on the Vauclain system. The freight 
engines are of the consolidation type and the 'ar- 
rangement of equalizers is different fi-om those em- 
ployed on the ten- wheelers in that the springs of the 
freight engine are placed above the boxes. 

The general dimensions of these engines are given 
in the following table: 


LOCOMOTIVE SERVICE. 


The paper upon locomotive service read by Mr. J. 
H. McConnell, superintendent of motive power of the 
Union Pacific Railway, before the Western Railway 
Club, and printed in full in the Railway Re- 
view of January 18, 1896, was discussed at the Jan- 
uary meeting, the subject being intrwluced by Mr. 
J, C. Stewart of the Chicago & Norther western Rail- 
way, who explained, by the aid of a diagram, the 
reason for the fact that the actual average load of a 
freight car was but a fraction of the total capacity. 
This was stated to be on account of the necessity of 
meeting the requirements of shippers and of comi>e- 
tition. The following abstracts are given of the dis- 
cussion: 

Mr. E. M. Herr (C. & N. W.)— While the co.st of the fuel 
per engine mile is increased, if it is figured as is undoubt- 
edly the most correct way to figure it, and w hich is very 
clearly brought forth in the paper, on the car mile, or still 
better, the ton-mile basis, I think it will always be found that 
a reduction in cost per ton mile has been made by increasing 
the average load.lt does not, however, follow that the en- 
gine should be loaded heavily to produce the most econom- 
ical results, or that the cost for repairs and fuel can be en- 
tirely neglected, although I think there are other condi- 
tions that enter in, which will bring down the economy 
of this kind of operation still more than the increase of re- 
pairs. As you increase the tonnage that each engine is ex- 
pected to haul, you necessarily decrease the ability of that 
en^ne to make time over the road, and it seems to me that 
it is quite possible to increaee the tonnage that is put uix)n 
the engine to such an extent that, owing to the longer timp 
that it takes for this engine to get over the road, you will 
show an actual increa.se in cost of operation, and a con- 
sequent detriment to the seiwice, instead of again. I know 
tliis was the case in an experience I had one time 
whenlw^asin the transportation department. Anxious 
to move as much freight as possible we loaded the trains 
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FREIGHT LOCOMOTIVE FOR 
“Trains Parted.” “Cars Damaged,” “Personal Injuries,” 
etc., etc. 

It might be claimed that these figures reflect only the 
condition of Burlington route cars and that others arc very 
much better, but my observation convinces me that thei o 
is not much foundation for this claim. 

Wlieu considering this matter the question that natur- 
ally comes up is, can anything be done to keep even a por- 
tion of the dirt and grit out of the triple? And in this 
connection I will say there is one thing that has suggevSted 
itself to me many times, that is the manner in which we 
connect the train line to the triple by leading in a dow n- 
ward direction from the drain cup. 

On almost all cars the train pipe iucliucs dowmw^ard 
from the end of the car to the drain cup and then by 
having the branch pipe lead off in a downward direction 
from the cup to the triple it would certainly seem that a 
si)ecial effort is being made to cany to the triple as much 
moisture and fine dust as possible. 1 have here a rough 
pencil sketch showing what 1 mean, f Shown in the ac- 
companying illustration.) The black solid lines show^ the 
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Cylinders h. p. 13‘/ix26; 1. p. 28x‘26 

Driving wheels, oa.st steel centers, diameter 44 in 

Driving wheels, outside diameter in 

Driving axle Journal, diameter 8x9 in 

Total wheel base of engine 21 ft. 4 in 

Driving wheel base 13 ft 5 in 

Gage of track ft 

Diameter of tubes 2 in 

Number of tubes 2.'>9 

Length of tubes 13 ft, 6 in 

Fire-box 

I^»‘8-Di 81 in 

Width.. in 

M a tori a 1 copi >er 

Thickness of sheets, .side and back in 

Fi-ont flue sheet. % in 

Back flue sheet ^ in 

Crown sheet % in 

Stay-bolts copper 

Heating surface— 

Fluvs l,«37.s<i. ft 

Fir^-box 141 gq. ft 

Total 1,978 sq. ft 

Grate aiva 

Weight in working order 131^000 lbs 

Weight on driving whwls 116,000 lbs 


The front, back and main tires are flanged and the 
.second pair are plain. They are held by shrinkage 
and also by retaining rings. The driving boxes are 
of cast steel with phosphor bronze bearings. The cross- 
heads are of steel with tin bearing surfaces. The 
truck wheels aro 36 in. in diameter and are of the 
Vauclain wrought center steel tired pattern with 
steel axles having journals 5^x10 in.: the American 
outside equalized steam brake is used on all driving 
wheels. The engines are furnished wdth two Sellers 
1887 injectors wTth the Nathan lubricator, United 
States metallic packing for piston rods and valve 
stands and two spring buffers on the front end. The 
engines aro furnished without tenders. The most 
interesting feature about these tw^o types of locomo- 
tives is the arrangement of the fire-box which it is 
hoped may be presented at -a later^date. 


DWTN LOCOMOTIVE WORKS. 

heavily, kept adding cai-s to the trains as we thought the 
engines could pull them, and they did pull them, but the 
reports show'ed that w^e w’ere not getting more tonnage 
over the road. On analyzing the reason for this it w^as 
found that the trains were largely dela,ved at meeting 
points and it w’as decided to reduce the trains. They were 
quite largely reduced in the number of cars hauled, and 
the amount of tonnage over the division w'as very largely 
increased by doing so. The increase came about from the 
fact that, while the engines w'ere not hauling as many 
tons of freight per train, and figuring from the standpoint 
of engine economy, and from the standard of fuel burned 
alone, the engines were not showing an economical opera- 
tion, yet looking at it from the broad standpoint of the 
amount of tonnage that could be moved over that division 
with a c-ertain amount of power, we were able to make a 
much better showing, and a consequent giiin in revenue 
for the company, by reducing the train load instead of in- 
creasing it. If the statement is made in the broad sense 
that the loading of the engines should be increased, and 
the conomy of the .service would be benefited thereby, I 
think we may often fall into error in following out that 
method. 

The pai>er states : “By keeping the engine in first class 
condition at all times, I believe every locomotive in freight 
service on our western roads can be made to earn at least 
$4,000 more for the company per year than at present ; and 
the expense will not be increased except for fuel at the 
average rate of 5 lbs. of coal per car mile”. I cannot ex- 
actly come to the same conclusion as the writer on that 
point, and it seems to me that either my figuring is wrong, 
or that in the paper is rather misleading. It cannot be 
fairly stated as the paper gives it that the locomotive can 
earn on this basis $4,118.40 more for the company than it 
did before. This would only be true on the assumption 
that the extra car load of freight which the engine is made 
to haul would not be hauled at all if this particular engine 
did not haul ik This is certainly not ordinarily true, and 
would only be true when the facilities of the company 
were taxed to their utmost, and it became a question of 
pulling an extra car or refusing the freight. Even then I 
annot see how the eainings cf the cen lany Mculd le ic- 
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creased to thias mount. The gross revenue would- be in- 
creased under those conditions, the amount stated, but the 
net earnings to the company would certainly be the differ- 
ence between the revenue received and the cost of operation 
which would have to be deducted. Under normal conditions 
if this engine, pulling the average train of 20 loads, did 
not take this extra car, some other engine would, and the 
result would be to increase the train and locomotive ser- 
vice 1-20, or 5 per cent. The saving, then, that would be 
effected bv the hauling of one extra car, if the average 
train was"20 loads, wouldbe that effected by reducing the 
average train and locomotive service 5 per cent. The train 
and locomotive service expenses on a prominent western 
ix^ad, as shown by its 1804 report, were about 3d per cent 
of the total operating expenses. Five per cent of this 
would be per cent of the total operating expenses ; this 
would amount to 8571 per engine per annum, ^ as- 
suming all train service were reduced 5 per cent. This, of 
course, would not be the case, as the increased car only 
effects an economy in the freight train service, and the 
expense that I have cited, and the revenue accruing from 
a reduction of per c^nt, is a total train expense, b<)th 
passenger and freight. If the freight train service 
amounts to two- thirds of the t/ital train service, which it 
did in this particular case, the saving would be reduced 
in the same proportion, or to $380 per year. This, of 
course, is a good gain, and well worth striving for, but it 
is only to be attained if the average train can be increased 
one car. The increase of an average train one car does 
not depend wholly, or even principally, upon the ability of 
the engine to haul more tonnage, but, I take it, more 
largely on the condition of the traffic and the practic- 
ability of loading all trains heavily at all times. It is, 
therefore, very questionably whether a large increase in 
cost of repairs will produce the results claimed. I mean 
by that, that even if the results cited could be effected by an 
increase of the average train one car, it seems to me not 
so much a question of the engine’s ability to haul that 
extra car as the ability of the operating department to 
give it the extrn car on the average all through the year. 
The fluctuation of business makes it necessary to run the 
trains even much lighter than the capacity of the engines 
a large portion of the time, so that the saving effected by 
hauling the extra car when there is traffic enough to do 
so, would be even -much less than the figures I have just 
given. 

Mr. J. N. Barr (C. M. & St. P. Ry.)— If we would sup- 
pose that hauling an extra car increased the revenue $^1,000 
I apprehend, then, that under ordinary circumstances, 
the $4,000 would be the earnings for each car. and this cer- 
tainly should be the position if we are going to strike an 
accui'ate average. Now, figuring on that basis, the earn- 
ings of the St. Paul road last year would have been some- 
thing over $100,000,000, .so that the illustration has got to 
be limited very decidedly, before we can allow the matter 
to pass. On the St. Paul road the capacity of the engine is 
about 25 per cent greater than the average load. Wq get 
trains that give a full load, but take it over the entire sys- 
tem, take it on the busy divisions, the very 
busiest division, the average loading is about 
about 25 per cent less than the capacity of the locomotive. 
Now until the transportation department is able to wipe 
out that 25 per cent the extra car which might occasion- 
ally be hauled does not cut such a great figure, and it 
seems to me that it is almost impossible to figure 
what force should be attributed to the claim. I have al- 
ways found in the things that I have been specially fa- 
miliar with that the happy medium was the best cxiurse. I 
do not believe in these locomotives with 22,000 and 23,000 
lbs. to the drivers. I do not believe in locomotives with 
15,000 lbs. to the drivers. They are both extremes, out of 
date; no, they are not both out of date to-day, I think, but 
it would be better for the milroad companies if they were. 
I am satisfied on that point, and the railroad companie^s 
that will adopt the happy medium between those two ex- 
tremes in the weight of locomotives, in loading locomo- 
tives, in the size of rail, and in almost every other point 
are, 1 believe, the railways that will be held up as exam- 
ples of good net income and good management. 

Mr. G. W. Rhodes (C. B. & Q.)— I am a little afraid 
some of us will try and get a grain of comfort out of the 
paper which is not intended, and which might not be wise 
for us to do. Some years ago I was connected with an- 
other road and there was so much unpleasantness over the 
dollars and cents, shown on the performance sheet that it 
was finally decided to abandon this feature of the sheet ;aud 
in my connection with the C. B. & Q. R. K.. 1 have felt at 
times a good deal like wishing we had no performanc^e 
sheet, for .similar reasons. 1 do not know whether odious 
comparisons of performance sheets have extended to the 
Union Pacific or not, but I think we ought to consider a 
little what the performanc/e sheet is gotten up for. Now 
I take it that the performance sheet is for useful purposes, 
and when used as intended by the mechanical department, 
it servos a good i5urpose ; but unfortunately other depart- 
ments will get hold of the performance sheet and use it in 
a way that is not intended. For instance, they will take 
the C. B. & Q. sheet and compare it with the Milw’aukee 
sheet. The conditions are different. But I would not ad- 
vise any one to pay too little attention to the performance 
sheet. The performance sheet is gotten out to comj>are 
with youi'selves. It is gotten out to compare 
your ow'n w^ork, month by month and year by 3’^ear. Keep 
your performance sheet for its legitimate use. It is a very 
good thing to have and the more jmu study it and the 
more you watch it. the better service you will be perform- 
ing for your raih’oad 

Mr. McConnell makes this statement: “When we con- 
sider the service of the locomotive from the standiwint of 
what it can earn, and not what it costs per mile to run it, 
wo will then begin to increase the number of freight cars 
per train,” and so forth. Now I agree with Mr. McCon- 
nell thoroughly in this, but strike out the tw>’o w^orks “per 
mile,” and I do not agree with him at all. 

Mr. A. E. Manchester, (C., M. St. P. Ry.) — On page 
218 of our December proceedings there is the following; 
“The question should only be considered from one stand- 
point, that is how much we can make the engine earn. To 
accomplish this, that is, make it earn all it can, the idea 
must be given up that an engine should run from 75,000 to 
100,000 miles before it is taken into the shop. When freight 
♦•figiues arc xept in service until they have made that 
ml’ sage, the company is not getting the revenue the en- 
gines could earn. An engine in freight service should 


haul every ton of freight it is capable of doing, regiirdless 
of cost for repairs and fuel.” 

If Mr. McConnell means by this that whenever an en- 
gine ceases to show its best work or becomes expensive in 
the performance of maximum service it should be taken 
into the shop, then I agree with him fully ; but I would not 
have any .scheduled time for taking the engine into the 
shop ; neither would I have any fixed number of miles that 
an engine shall have run that shall take it to the shop. If 
an engine is not performing maximum service before it 
has made 10,000 miles, or is costing an undue amount to 
operate, 1 think that engine should be taken to the shop, 
or such alterations made as will put it in first class service- 
able condition. I would also say that if an engine has 
made 100,000 miles, and is still capable of informing first 
class service or maximum service for that cla.ss of engine, T 
can see no reason for shopping it. 

Ml-. S. P. Bush(Penna. Lines)— I think Mr. McConnell’s 
idea of the saving effected is wrong, and that the pi-opo- 
sition w’ould be more fairly put in this w-ay: “Given a 
certain amount of freight to haul, a certain number of tons 
or a certain number of cars in a given time, what is the 
cheai->est way of hauling it, so far as the loading of the en- 
gines is concerned?” Of course, Mr. McConnell’s idea is 
that the engine miles employed in moving that freight 
should be in number so that they can just haul the amount 
in the required time. Now the factor of speed is a very 
important one, but if you put the proposition as I have 
stated, 1 think it will present itself in a little different 
light. It would be a mistake to haul that freight any 
faster than is required, for the reason that the cost of 
labor would not be reduced. The labor cost would be the 
same in running 100 miles, whether made in five hours or 
seven, but the saving that could be effected by the rail- 
road company I think would come in this way : If you 
should be able to handle the freight with 10,000 train miles 
in the time required under the practice that exists t(^ay 
on .some railroads, it might be reduc-ed to 9,000 train miles. 
The saving that would be effected would be repi'esented 
not exactly but largely by the reduced number of train 
miles. 

Mr. C. H. Quei-eau (B. & M. R. R. in Nebra.ska) : 
The usual custom, the country over, is to say that an en- 
gine has cost so much per engine mile run. This really 
means nothing. It can b6 shown that the heavier the load 
ingof the engine within the reasonable limits, the less will 
be the cost per ton mile, which is the correct basis of 
comparison. There is a movement in that direction, I 
know. There are one or two roads which have con- 
sidered the matter very carefully, and if the operating 
departments, could see it in the same light that the 
motive power men do, that would be the basis they would 
use ; so that in some cases at least the motive ix)wer de- 
partment is not i*espon.sible for the present basis of com- 
parison. But I do think that the basis of comparison 
should be the ton mile, rather than the engine mile, and 
that it should receive very careful consideration. 

Mr. Wm. Forsyth (C. B. & Q. Ry.) I should like to 
see if the club, now we have this subject before us, can- 
not do something in the way of reforming the method of 
rating locomotive performance, and especially in coal con- 
sumption. I know, that the question has been agitated 
often before, but now, since so large a number of roads are 
beginning to rate their engines on a tonnage basis, I be- 
lieve it is possible to obtain the necessary figures so as to 
use the unit of pounds of coal per ton mile in the per- 
formance sheets, and thus make them comparative to 
some extent, at least to much gi*eater extent than at 
present, between different roads. As long as these per- 
formance sheets are exchanged between different roads, 
we ought certainly to try to do .something to make them 
more useful, and the idea 1 had in mind was this ; that I 
woidd offer a resolution instructing the secretary to send 
a memorial to the Master Mechanics’ Association, urging 
them at the next convention to adopt as a standard the 
unit of pounds of coal per ton mile, or per 100 ton miles, 
for locomotive performance sheets. I offer that as a 
motion. (The motion was afterward extended to include 
repairs per ton mile and carried. Ed.] 

Mr. J. H. McConnell (Union Pacific) We have on the 
Union Pacific Railroad grades ranging from 26 ft. to 93 
ft. to the mile. For the first 516 miles of the road the 
grade averages about 10 ft. to the mile. There is a rise 
of 5,000 ft. in 516 miles. From Cheyenne to Sherman, a 
distance of 32 miles, there is a ri.se of 2,200 ft. On the 
other side, going down to Laramie, the maximum grade 
is 93 ft. to the mile, and for 449 miles from Cheyenne to 
Wasatch there is not a point on the line where the 
altitude is below 6,000 ft., and it runs from 6,000 ft. up to 
8,247 ft. 

Five years ago w’hen we commenced increasing our 
train haul or increased the service of our locomotives, we 
found the train haul for the year 1890 averaged 15.86 cars. 
In 1891 we had increased it to 16.11 cars; in 1892 to 16.85 
cars; in 1893 to 17.12 cars; in 1894 to 18.9<) cars, and for 
the year 1895 it will average about 21.88 cars to the 
train, for the same engines. 

In 1890 the cost of hauling a loaded car one mile, that 
is including all the expen.se of the locomotive and car 
departments, was 3.17 cents over the entire system. In 
1891 it cost us 3.05 cents; in 1892, 2.84 cents; in 1893, 2.79 
cents; in 1894, 2.65 cents; and in the month of October, 
1895, it costs us 2,01 cents to haul a loaded car one mile. 

Showing the result of a systematic effort in the train 
haul on the Wjmming division last year we will take one 
month. In the month of September, for instance, we 
handled 80,558 cars in 1894 and 79,942 in 1895. There was 
a decrease of 616 cars handled on that division, a moun- 
tain division. Our train miles in 1895 decreased 44,000 
miles, and we ran 484 less trains and handled only 616 cars 
less. The number of cars to the train hauled on th(i Wy- 
oming division in September, 1895, was 27.95 cars, and Sep- 
tember, 1894, it was 22.50 cars. That w'as an increase of 
nearly 5)^ cars per train, with the same engines. W e did 
that by putting helpers at different points along the line 
of road where w-^c could help the trains over the hill. 
Where we w'ere pulling 28 to 30 loads w*ith one engine by 
the assistance of a helper on some of the gi*ades the train 
haul w'as increased in a number of instances to 45 loads. 
In 1894 we ran 89,509 trains; in 1895 w'e ran 82,056, a de- 
crease of 7,4.53 trains. The freight train mileage w as 7,155,- 
000 miles in 1895, and 7,742,000 miles in 1894, a decrease of 
about 586,000 miles. The car mileage in 1895 was 190,287,- 
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000 miles, and in 1894 was 196,9.89,000 miles, a decrease of 
6,000,000 car miles in 189.5. While our engine milage m 
1894 was 10,108,000 miles, in 1895 it was 8,760,0(W miles. 
There was a decrease of 3.3 per cent in our car mileage, a 
decrease of 7.4 per cent in our train mileage, a decrease o 
8.3 per cent in the number of trains run, and a decrease of 
13 per cent in the engine mileage. 

On the Nebraska division (which we call 
vision, because it has a rise of only 5,000 feet in oL6 miles) 
in 1895 the average earnings of the freight engines was 
$70,676, and they averaged 25.89 c^ra to a f 

to operate each locomotive in freight service $9,3(49, leav- 
ing the net eaimings of each and every locomotive on the 
Nebraska division $rd,, 307. 

On the Wyoming division, where w^e have to run heqv 
ers, we have figured the helpers in w-ith the freight en- 
gines, and each engine there earned $53,918.09, wdth a cost 
of $11,357 for operation, leaving the net earnings of each 
engine there $42,560. 

In 1894 it cost the Union Pacific Co. $1,040,000 le.ss to 
haul their freight cars than it did, comparing the same 


locomotives, and to no other cause. 

The cost per mile for locomotive performaniie for the 
last six years was ; in 1890, 26.45 cents; 1891, 26.16; 1892, 
25.96 cents; 1893, 26.19 cents; 1894, 27.48 cents ; 1895, 25.03 
cents. 

It seems to me the problem is not to figure on how much 
it costs to operate engines, but to figure on wdiat they can 
earn. And I believe it w'ould be an excellent thing if all 
the railroads in this country w'ould adopt a uniform sys- 
tem of making up their locomotive accounts, the same as 
has been suggested here. If it is done in that way one 
road can compare with another, and we can all then find 
out what our neighboi*s are doing. 


FINE WRITING. 


in the Railway Review of October 19, 1895 was 
published the following item: 

Fine Wuitino. — To illustrate the wonders of human 
skill Prof. Henry Morton mentions an engraving of the 
Lord’s prayer, in the Army Museum at Washington, on a 
piece of glass covering less than one-thousandth part of an 
inch .square, the whole surface being invisible unless as a 
speck. He computes that on the .same scale the whole of 
the bible containing 3,556,480 letters could be engraved in 
a space equal to one-eighth of an inch in area, or that the 
contents of the bible could be engi-aved eight times on one 
inch square.This is inconceivable, presents itself to the mind 
when comi)ared with obseiwable facts as an illusion beyond 
the realms of fancy even. An exchange wrote to Prof. 
Morton to inquire how such minute work could be done, 
and quotes the following from his answer: “The exact 
method followed in the microscopic writing made Webb 
of England is, as far as I know, a secret, but without 
doubt it is accomplished by a machine on the principle of 
the ‘pantagraph,’ the secret mainly lying in the method 
employed to take up ‘lost motion’ between the parts.” 

The item was reprinted by Public Opinion and 
elicited the following c.ommunication, which was by 
that journal referred to us. 

No. 5 Stueatley Road, Buondesbuky, ) 
London, N. W., Eng., Jan. 22, 1896. f 

Editor of Public Opinion : 

Dear Str — Allow me to call your attention to an article 
in Public Opinion, .lannary 9, 1896, page 63, “Railway Re- 
view,” and to ask if in your opinion it is altogether correct 
if the space occupied by the Lord’s pra^-cr — 227 letters — be 
less than one thousandth part of an inch square, then 
1,(XX) X 1,000 = 1,000,000, so that there would be space on 
one square inch for 1,000,000 times 227 letters, or for 
227,0(X),000 ; which divided by 3,556,480 would show that on 
one square inch there would be space enough for more than 

63 bibles— / (43 Lord’s prayer occupies 

y 3,556,480/ 

about one-thousandth part of a square inch, then on one 
square inch 1,000 times 227 letters might be placed or 
227,000 ; but as the bible is stated to have 3, .5.56, 480 letters, 
dividing 227,000 by 3,556,480 gives .063-|- or a little more 
than 1-16 of one bible. 

The statement, that the writing on the glass mentioned 
is on a scale that would allow eight bibles to be put on one 
square inch, is no doubt correct. In 1876 there was exhibi- 
ted at Philadelphia a photo-micrograph, by Brev. Brig. Gen. 
.1. J. Woodward, of writing on glass made with a diamond 
by the late W. Webb, Esq. The photo micrograph proved 
that more than eight bibles could, if written on the same 
scale, be put on one.squai'e inch. I have heard of Webb’s 
\vriting on the scale of 15, and of 50 bibles to a square inch, 
but not so fine as (4:1. 

Yours very respectfully, 

S. W. Pt.etciier. 

The corre.sjxmdcnce was on receipt referred to the 
officer in charge of museum in question with the fol- 
lowing result: 

War Department, Surgeon General’s Office, 7 
U. S. Army Medical Museum and Library, J- 
Washington, D. C., Feb. 17, 1896. | 

Editor Railway Review*: 

Dear Sir — In answer to your inquiry of the 15th inst., 1 
w’ould state that there is in this museum a slide contain- 
ing the Lord’s prayer, 227 letters, in a space 1-294 of an 
inch by 1-441 of an inch, or in the 1-129,654 part of a square 
inch. This w’ould be at the rate of 29,431,458 lettera to the 
square inch. As the bible is said to contain 3,556,480 let- 
ters, its contents could be eugraved more than eight times 
on one square inch. 

The photo-micrograph exhibited in Philadelphia, in 1867, 
by the late Surgeon J. J- Woodward, U. S. Army, was 
made from the slide now in this museum. Your enclos- 
ures are herew’ith returned. 

Yours respectfully, 

D. L. Huntington. 

Deputy Surgeon General, U. S. Army, in charge of Mu- 

suem and Library Division. 
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How to Distingruish Between the Different Kinds 
of Iron and Steel. 


It will not be difficult for an expert to make a distinc- 
tion between the different kinds of iron and steel, for flex- 
ibility, the ability to be welded, the appearance of the 
fracture and other features furnish mostly a reliable 
basis for passing judgment. A simpler means of di.stinc- 
tion is found in the use of acids, by means of which the 
respective metal is cauterized. According to the nature 
of the latter, that is the chemical composition and struct- 
ure, towards which the acid acts in a different manner, 
the cauterized places have a certain appearance both in 
regard to color (from white to black) and the structure of 
the metal now shown moi*e plainly which is e.specially ex- 
pressed in the so-called flgures of corrosion now appearing. 
In a general way a distinction between iron and steel can 
be made by putting a drop of greatly diluted nitric acid 
upon the smooth surface of the metal to be tested and 
rinsing it off with water after a few minutes without 
wiping. The spot thus cauterized appears deep black if 
the metal is steel on account of the carbon being separated 
from it ; iron shows a grayish white spot, this being the 
color of the pure metal. 

The following is a good method to distingui.sh between 
the different kinds of iron and steel. The corrosive u.sed 
is muriatic acid of 1.0fl2 spec, gravity. The metal to be 
tested is first as smoothly polished as possible, whereupon 
it is immersed in the corrosive liquid. When the cauter- 
izing has plainly materialized, the metal is rinsed with 
water and brushed, and finally washed with dilute spirits 
of sal ammoniac and then dried. In order to preserve the 
metal for reference, which is especially recommendable, 
if it shall be compared with metal to be tested later, it is 
coated with transparent gum-lac, which prevents it from 
rusting. 

In regard to the appearance of the cauterized places, 
Professor Kick, of Prague, has made the following obser- 
vations with the different kinds of iron and steel. 

Soft or Fibrous Forge Ii'on. If it is of excellent quality, 
it will be attacked uniformly, even if the action of the acid 
has lasted for several hours; defective places and a.sh 
holes make their appearance. The cauterized surface ap- 
pears bright and of weak lustre. “Fine grain” iron. The 
conduct is similar to that above. The cauterized surface 
appears still more uniform, but darker. 

“Ooarse grain” or cold .short iron is attacked more 
sharply than the kinds mentioned before. The surface 
becomes black very soon on accxiunt of the strong separa- 
tion of carbon ; after the acid has acted about 3^ hour the 
coal can be washed off as a black slime ; the exposed sur- 
face remains black even. The surface is uneven and cor- 
roded, which can be observed plainly, when the metal is 
dried after about one hour’s cauterizing and the file is ap- 
plied slightly to the cauterized surface. 

Tempered iron and malleable cast iron. These kinds 
are attacked as a rule very strongly by the acid. The 
cauterized surface appears unevenly corroded, showing 
fissures and cracks. 

Puddle Steel.— The color of tlie cauterized surface is a 
rather uniform gray. 

Bessemer and cast steel are attacked quite uniformly ; 
defective places are found but rarely, and these do not 
show off to any great extent. The color is gray and in- 
creases in brightness with increasing softness of the steel. 
Fine fissures become visible after cauterizing. 

Pig iron, cast iron and gray pig iron conduct themselves 
similar to steel ; the color of the cauterized surface is a 
unifonn dark gray. 

White and Underdone Iron. — The white parts show off 
plainly upon the cauterized surface, dark spots of gray 
iron being interspersed with them. If in an iron article 
different kinds of iron are mixed, the components being re- 
lated more closely to the acid are dissolved predominately 
by cauterizing, while the others are but little attached by 
it — [American Manufacturer. 


STEEL CENTER SILLS FOR BOX CARS-C., 
B. & O. R. R. 


In the Railway Review of February 16, 1895, an 
illustrated description was given of the application 
of steel center sills to locomotive tenders and the 
idea first carried out on tenders has been arranged 
for application to the underframe of a new 60,000 lb. 
capacity box-car for the purpose of experimenting in 
order to determine the value of steel sills in car con- 
struction. In the accompanying illustrations. Fig. 1, 
shows a section through the framing of the end of 
the car with the IUK)r removed and also a sec.tional 
view taken parallel to the sills and l)e tween the 
deadwoods, showing the method of attachment of the 
steel center sills to the end sill. 1 i-inch iron plate 
l)Oltcd to the inside face of the end sill, is made in 
such a shape as to project downward opposite the 
ends of the 10-inch channels of which the sills are 
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composed. Angle pieces are riveted to these plates 
and to the webs of the channels as shown in the illus- 
trations. Upon the top of each center sill, a filling 
strip 3^x5 in. in section is placed which runs the en- 
tire length of the center sills in the same manner as 
that employed in the new standard box-car of this 
road, illustrated in the Railway Review of Janu- 
ary 25, page 49, current volume. Reference to Fig. 1 
will show the methoil of attachment of the draft gear 
to the center sills to l)e similar to that employed with 
the wooden sills, the sills themselves being used as 
draft timbers and the end sills carry the dead blocks 
in the proper position to resist the stresses thereon 
to the l>est effect. 

The arrangement of the center sills in connection 
with the body Ix^lsters is similar to that employed in 
the design for the tenders referred to, in that the 
steel channels rest upon the lower member of the 




truss forming the bolster and the channels are held 
at the proper distance apart by means of a wrought 
iron box of fxlO in. material to which the channels 
are bolted through their webs. This box is of the 
same width as the wrought iron members of the 
lx)lster and serves also to secure the filling pieces in 
place which rest upon the center sills. The center 
plates are riveted to the lower members of the 
Ixdsters and the security of the fastening of the cen- 
ter sills and the bolsters is at once apparent upon ex- 
amining the drawings. It should be stated that in 
all of the fastenings and attachments to the steel 
center sills no holes have Ix^en drilled through the 
flanges of the channels. While the whole of the 


body bolster is not shown in Fig, 2, comparison of 
this illustration with Fig. 5, page 49, of the issue of 
January 25, will enable a good idea oHts construction 
to be obtained . 

In Fig. 3 is shown a cross section of one-half the 
floor system of the car, taken between the needle 
beams and also a section parallel to the center sills 
showing one of the needle beams in section. These 
two illustrations show the method of attachment of 
the center sills to the needle beams in which bolting 
through the flanges of the channels is avoided. The 
attachment is made by means of a U-shaj)ed strap of 
3^x3 in. iron to which the needle Ixiarais bolted at the 
bottom and the filling blocks are bolted at the top and 
the channels are riveted. This illustration shows 
the 4x6 white oak filling block resting upon the 
needle beam and extending fiorn the center to the 
side sills. It also shows the 2 in. oak intermediate 
sills which are placed opposite the doors to stiffen 
the floor at these points. The large intermediate 
sills are placed comparatively near te the center sills 
in order to assist in the resistance of buffing stresses. 
The attachments for the support of the brake rigging, 
brake cylinders and the necessary hangers are se- 
cured to the center sills and also to the filling blocks 
above them by U-slmped straps similar to thali shown 
in Fig. 3. 

So far as is known this is the first application of 
steel shapes as sills in car construction, and, while 
it must be considered in the nature of an experiment 
in this case, or, in other words, it has not been 
adopted as standard, there seems to be excellent rea- 
sons for predicting satisfactory results with the plan. 
The increase in weight due to the use of steel is not 
excessive, although we are not able to state the ex- 
act amount added. The strength of the frame must 
necessarily be increased, and the advantages of the 
continuous feature of the draft gear is attached 
directly to the center sills is another point in favor 
of this construction. In fact, unless .some unexpected 
fault develop in service, there seems to be no reason 
for anticipating anything but success in the u.se of 
this arrangement. 


HIGHT OF FREIGHT CARS. 


Jerry Sullivan. 

During the month of January the Denver & Rio 
Grande Railway had a large number of box cars con- 
structed by the Madison Car Co. They have a ca- 
pacity of 60,000 lbs. and have a neat and substantial 
appearance. The chief interest in them to a track- 
man, however, lies in the fact that they are set 
about 14 in. lower than the ordinary car and to this 
extent overcomes top heaviness and the destructive 
effects on roadbed incident thereto. The upper por- 
tion of the wheels are hidden Ixjtween the sills thus 
bringing the fioor of the car within a distance of 
alx)ut 3i ft. of the rail. 

Heretofore the car builders have apparently vied 
with each other in their efforts to get the car up in 
the air as high as possible and with the rapid in- 
crease of speed of freight trains in late years the 
difficulty of maintaining good track has grown out of 
all proportion to the numlx^r of trains run, and it is 
evident that the undue elevation of freight cars has 
had much to do in bring about such results. Passen- 
gers cars are open to the same objections, but while 
their hight seems to be beyond all reasonable neces- 
sity their great length in a measure prevents the car 
swinging from side to side with every little irregu- 
larity in the roadbed. Consequently the line of the 
rails is not disturbed to the same extent by passen- 
ger coaches as it is by the shorter but more erratic 
freight cars. With the era of 60, (XX) lb. cars the 
weight per axle is neai'ly the same on passenger and 
freight cars, and the effect on tra<!k almost equal 

that is the effect of greater speed of pas.senger 
trains causes no more damage to the track than 
arises from the jolting and swinging of the lower 
freight trains, when top heavy cars work especial 
injury to the line of the track. The new cars men- 
tioned are built in much the same style as narrow' 
gage cars whose low* load line permit them to run 
safely with inci’cdiblc speed over mountain roads 
when line and surface often receive but scant atten- 
tion. It would Ix^ safe to say that if the narrow^ gage 



Fio. 3.— SECTION SHOWING ATTACHMENT TO NEEDLE BEAM. 
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cars on western roads were elevated in the same pro- 
portion as some of the standard ga^e cars the num- 
ber of accidents resulting would cause the words 
“net earnings'' to di8ap})ear entirely from the annual 
reports of such lines. 

If then such oars can l)e oi)cratcd with more 
freedom from derailment on very rough narrow 
gage track, is it not reasonable to suppose that cai* s 
constructed after the same plan would show like re- 
sults on standard gage roads and if freedom from 
derailment means anything does it not indicate a 
sort of harmony between the moving car and the 
lails to be found only when low decked cars are used. 
Of course, thehight of draw-bar as established by JM. 
C. B. standards prevents the iloor of freight cars 
l>cing lowered beyond certain limits but those in- 
terested in maintenance of track w’ill be satisfied if 
the car is sw'ung as low as possible without in- 
tfOrfering with the prescribed hight of the draw-bar. 
Such cars are in use to a limited extent on several 
standard gage roads and it is to be hoped that they 
may become the standard of the future when rivalry 
will become so keen as to force traffic managers to 
double the present speed of freights as one of the re- 
sources of competition. 

Everything seems to indicate ihat the day of fast 
freights is not far off and it behooves those interested 
in track to see that improvements made in rolling 
stock for that purpose are improvements in fact and 
not distructive to the roadbed. To a trackman the 
improvement in late years appears to consist mainly 
of lotting more daylight under the cars until the 
hight of folly seems to have l)een reached in cars 
built for the California fruit trade. A single car of this 
type will do more damage to track than a whole passen- 
ger train. If any one cares to Lest the truth of this 
let them carry for instance a 100 lb. sack of flour on 
their shoulder say 200 yards then fasten the load to a 
pole and raise it nearly two feet above their 
shoulders and try to carry it back again. The 
difference will be appreciated at once and the diffi- 
culty of carrying a wobbly load will be fully under- 
stood. It should be stated that the roof of the 
Denver <fe RioGrande cars mentioned are equal in 
hight to the ordinary freight car but as the 
upper half of the average loaded box car generally 
consists of wind and as wind confined does no 
damage to track the hight of the roof occasions no 
complaint on the part of trackmen: but all agree 
that the floor should be lowered as much as possible 
in the interest of good track. 


WOODILINE FOR TIMBER PRESERVATION. 

It has been said that “the tie is the life of a rail- 
road bed. A good tie means a good track and a good 
track means good rolling stock with lessened repairs. ’■ 
The metal tie may be the tie of the future but owing 
to the high cost of this foi'in the economical use of 
the wooden ties in the present type of track is of more 
immediate interest, and this because of the gradually 
increasing cost of timber, owing to the destruction of 
the forests. The question which interests railway 
managers in this connection is how, by the expendi- 
ture of a moderate amount upon each tic, to increase 
its life of usefulness. The question as to whether it 
pays to preserve ties against decay has been very 
positively answered in the affirmative by European 
engineers, and they now^ look upon a process of pre- 
servation treatment as a matter of course. It has 
been estimated that in 1878 out of 60.000,000 ties on 
the German railroads 25.000,000 were impregnated.and 
and that even with the extraordinary length of life 
stated for unprepared ties — about 14 years for oak and 
6 for fir and pine there would have been a resulting 
economy of $1,000,000 per year or about 33 per cent 
on the cost of renewals if the remaining .35,(X)0,0(K) 
ties had been treated. This estimate was made by 
Privy Councillor Funk, and is published in a recent 
bulletin issued by the forestry division of the United 
States department of agriculture. There are rea- 
sons involving finance and uncertainties with regard 
to the amount of confidence which should he placed 
in the methods of treatment of timber, which have 
caused railway managers to hesitate about spending 
money in this way but the information which is here 
presented with regard to the use and value of “woodi- 
line'- as a timber preserver furnishes reasons for look- 
ing into the subject. 

There -are two strong arguments for the use of 
timber preservatives, viz: that the life of any of the 
common forms of timber is thereby increased, and 
that cheaper woods may be employed and made to 
outlast the highest grades of timber when used with- 
out treatment. It has been shown that an economy 
of from 20 to 50 per cent per year may be obtained in 
the maintenance of timber structures and railroad . 
ties by treatment with preservatives. The amount 
of saving which may be 'effected depends upon the 
original cost of the tie and upon the cost of treatment. 
Mr. Howard Constable says: “If the oak tie costs 75 
cents and we can substitute a hemlock tie, which 
unprepared would last three and a half years and 
cost 30 cents, and by preparing it extend its life to 
12 years at an additional cost of 25 cents or even 
more, we then have a notable economy both in first 
cost and in duration.” 

Mr. Constable also speaks well of several methods 
used in foreign countries and says that we should 


look for cheaper methods in this country. Among 
the conditions of success stated by him are the fol- 
lowing: “For railroad ties it will be advisable to 
select the harder kinds of wood to guard them 
against cutting into by the rails, especially ujwn 
curves. Preservation, however, materially adds to 
the natural hardness of timber, and it is found to re- 
sist cutting by the rail under ordinary traffic, from 
12 to 16 years. 

‘‘Extract the sap and water, as far as practicable, 
before injecting the preservative. It is obvious that 
a liquid solution cannot l>e fortied in unless there is a 
place for it, and yet most of the failures of valuable 
methcKls can be traced U) neglect of this obvious re-, 
quirement. Timber must be well seasoned, either 
naturally or artificially Imfore the antiseptic is in- 
jected.” 

In all of the descriptions of the processes for pre- 
servation of timber used both here and abroad the 
fact is noticeable that they all require the wood to 
be well dried, and prominent among most of the foi-- 
eign requirements is one that the timber shall have 
been seasoned for at least six months l)efo!*e treat- 
ment in order to procure the best results. Woodi- 
line gives the best results when appln.’d to dry tim- 
ber, but this is a requirement common to all methods 
and the reason is easy to understand because a 
sponge that is wet will absorb less moisture or water 
if actually dipped therein, tijan if it should be put 
into water when in a dry state. Woodiline is no 
worse off in this respect than the other preservatives 
but rather better because of the fact that the plant 
required for heating ties may be made portable and 
moved from one point upon a road to another. The 
only other apparatus required for the application of 
Woodiline is a tank and this may l)e located at a <‘on- 


venient point and moved easily when desired. The 
absence of ex])ensive and cumbersome apparatus is 
one of the strong features of this process, and this 
will have great weight in consideration of its adop- 
tion by railway officers. The compressing pumps 
and pressui-e cylinders used in several of the other 
processes are dispensed with and the facility with 
which this preservative will penetrate soft or hard 
woods is another of its strong claims for considera- 
tion. It has been successfully applied with a brush 
as if it were paint, and when used in this crude 
manner very satisfactory results have l)een obtained 
with it in practice. The material itself is not as ex- 
pensive as other kinds of preservatives and from fig- 
ures which have been published this method seems 
to be one of the cheapest if not the chcajxist in use. 
The 'greatest advantage possessed by it is the prop- 
erty of penetrating wood without artificial assist- 
ance. It will penetrate soft woods very readily and 
it is said to be better absorbed by hard woods than 
the other well known preservatives. 

The best record which has been seen which shows 
what may be expected from this process is thus de- 
scribed by an officer of the American Wood Pre- 
serving Company of Philadelphia, Pa., the manu- 
facturers of this material. “Now I will submit 
what we have done with black and red oak speci- 
mens in the shape of ties which were treated in 
October of 1883, nearly 12 years ago. These were 
not suspended in air, but were covered with wet and 
alluvial soil in the yard of the Pennsylvania Rail- 
road at Camden, N. J. Being at the extreme left 
hand side of the yard, they lie in pathway of the 
drain of the yard, so that they have been subjected 
to wet a greater part of the time they have lain 
there. immediately about them there have in 
the interval since Octol>er, 1883, to this day three 
or four sets of the best white oak tics taken up, and 
their places filled with other sound ones. In other 


words, the WoodiRne, has prolonged the life o 
these black oak ties (already) to three or four times 
that of best white oak in this spot at Camden. They 
are there now, and show no sign of going to pieces.' 

The best record for first-class white oak ties used 
in this pla(ie was from six to eight years of service. 
The most remarkable part of the long service of the 
treated ties mentioned was that they received the 
woodline from a brush from a pot of the heated liquid. 
This fa(dlity of application will, it is thought, prove 
to Ixi 'One of the best recommendations which any 
such 'material (mn j>ossibly have. It was the result of 
the experiments in the C.-amden yards and also on 
the Amlx)y division near Beverly, N. J., which led 
to the decision of the officials of the Pennsylvania 
Railroad to adopt the method for all of the timl)er* 
preservation which is carried on by the road and 
this is an excellent indication of the merit of the 
process. In the accompanying illustration the 
operation of tie treatment as it is carried on by the 
Pennsylvania Railroad at Pavonia, N. J., is clearly 
indicated. The ties are treaUid in bundles of six, one of 
which is placed by the attendants, in one end of the 
tank containing the woodline and after being allowed 
to remain in the bath for from five to ten minutes 
the ties are removed and others placed in the solu- 
tion. The tank is 35 ft. long, 5 ft. wide and 6 ft. 
deep and is built with its top slightly raised alx)ve 
the level of the platform surrounding it. A steam 
])ipe is coiled about the inside of the tank and steam 
is furnished from the boiler located in the small 
building in the background. This boiler also 
furnishes steam for handling the ties, but the 
illustration shows the operation of discharging 
the tank as performed by hand. It has been found 
that better results have been secured by heating the 


ties and placing them while hot in the tank of cold 
solution. 

A hard oak tie will absorb about two quarts of the 
preservative and the cost is said to be about 15 
cents per tie. This however may be reduced to 
about 12 cents through some contemplated impi*ove- 
ments which the road is soon to put into effect. 
The cost of transportation of ties is low and the 
simj)licity of the plant renders it-portable for move- 
ment to the location wherever it may be used to the 
l)est advantage. It has been suggested that the 
tank might easily l)e mounted upon a flat car for the 
sake of reducing the cost of moving it about. 

The oi>eration of the preservative is described by 
an officer of the company as follows: “We have 
made use of compounds which, centuries ago. were 
the elements of wood itself; but, being indestructible, 
have in the evolution of centuries passed into the 
earth in the shape of 'Oil, not all similar, but differ- 
ing as the original wood differed. 

In combining three of these oils with salt the in- 
ventor luckily hit upon just those natural substances 
of which the combined warfare waged by heat and 
moisture against wood most quickly deprives wood. 
Thus the heated oil, percolating into outer surfaces 
of wood, meets and recreates, -so to speak, substan- 
quickest to decay, which, in solidifying or crystaliz- 
ing, become ultimately impervious to either of their 
most potent enemies, heat or moisture. Thus the 
wood, free from a smothering, air tight-sealing, goes 
on in its natural habit of absorbing some air, suffi- 
cient to obviate any danger of dry rot, which, 
fermentation, the inevitable result of hermetically 
sealing outer surfaces, eventually produces in wood 
so sealed. 

“All moisture being held at bay, the wood remains, 
by reason of effect of oils, live and elastic for years 
and years beyond its normal existence. It is a fact 
to which we point with especial satisfaction that none 
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of the specimen ties from which we j^ather our 
strongest claims, after a period of 12 years’ immer- 
sion in earth show any material evidence of rot. It is 
true a slight filament or tissue of decay is perceptible 
under the tie, where * it rests upon the earth, but 
8cra])ing this off with a knife, the wood is found 
hard and sound, in fact harder to the knife or steel 
than freshly hewn w(X)d of the same species. Herein 
lies the proof of crystalization. It is reasonable to 
conclude that of all good testimony the most valu- 
able concerning the merits of a wood preserver must 
l)e deduced from the evidence of treated wood itself, 
extending over a number of years, far in excess to 
the known maximum period of wood of similai* species* 
existence.’’ These tests have already been men- 
tioned. 


AN AIR LIFT WATER WORKS SYSTEM. 

During the season of 1893 the Ocean Grove Asso- 
ciation of Ocean Grove, N. J., built a large audito- 
rium capable of seating 10.000 people. Other attrac- 
tions were added to the famous summer resort that 
tended to draw a much larger population than before. 
A serious problem confronted the managers in the 
shape of an inadequate water supply, the system then 
employed being driven wells and deep well pumps. 
A committee was therefore appointed to investigate 
the best methods of obtaining a supply of water t-o 
provide 'for 50, (K)0^' people and a constantly growing 


cylinder, B, to the air receiver, C, and thence to 
the Pohie jmmp placed in the well, D, and which lifts 
the watei’ to the cistern, E. The j)ump cylinder, P’, 
takes it supply from the bottom of the cistern and 
delivers it into the tank from which it enters the 
distributing mains. The plant will thus be seen to 
consist of a combination of two systems — by means of 
compressed air the water is first raised to a cistern 
at the surface, and from thence it is raised by a 
steam pump to the distributing tank. The plant has 
Ijeen found economical and reliable in every respect. 
No trouble whatever has been experienced in obtain- 
ing all the water required. We are indebted to the 
Iron Age for this illustration and information. 

Another application of compressed air, this time 
to a municipal pumping plant is shown in Fig. 2, 
which was taken from a photogrhph of a compressing 
plant which has just l)een put in service at Blooming- 
ton, 111., in connection with a series of four Pohie air 
lifts by the com])any already referred to. The water 
is taken from four tubular wells 145 ft. in depth, and 
it was estimated that with 50 revolutions per minute 
4,500,0(X) gallons would be pumped every 24 hours. 
The compressor is duplex of the “Ingersoll-Sergeant 
Corliss piston inlet” type with steam cylinders 16x36 
in, and air cylinders 161x36 in. The compressed air 
is taken from a duct which leads to the outside of 
the building. The two air cylinders compress 16.8 
cu. ft. of free air per revolution or at 50 revolutions 
about^840 cu. ft. of fi'ee air per minute. The com- 
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population. This committee made exhaustive exam- 
inations of the surrounding counti-y, secuidng data 
regaruing the natural supply from the watershed of 
the adjacent territory. The result was to the effect 
that the water was of such a character that it could 
not be used for sanitary puiToses. In the summer 
of 1893 the Pohie air lift pump was adopted, as it was 
seen that with proper machinery this method would 
do the necessary work. The working out of the prob- 
lem was successfully accomplished by E. K. Conover, 
the engineer of the association, and the plant was in- 
stalled by the Ingersoll-Sargeant Drill Company, of 
26 Cortlandt street. New York. The outfit provides 
for a population of upward of 100,000, the capacity 
being 250,000 gallons per day. 

By referring to the illustration Fig. 1, the plant will 
be seen to consist of a Corliss steam engine, A, driv- 
ing an air compressor, B, with a cylinder 184x30 in. 
and a water pump, F. The plant as shown is made in 


pressor is built so as to be able to run at 100 revolu- 
tions per minute, but about 75 is supposed to be its 
capacity. The compressor is furnished with an au- 
tomatic governor and stop and also an air regulator 
w'hereby it is controlled as to si3eed and the pressure 
at which the air is delivered. The cost of the plant 
w^as about $6,000, and it is reported to be a perfectly 
satisfactory means for meeting the requirements at 
this point. 


Interstate Commerce Commission— Reasonable 
Rates on Wheat. 

The Interstate Commerce Commission, in an opin- 
ion by Commissioner Yeomans, has announced its 
decision in favor of the complainants in the cases of 
Milton Evans and H. D. May against the Oregon 
Railway & Navigation Company and its reiieiverand 
others. The cases involved the reasonableness of 
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duplicate, the engines being so proportioned that 
they may be run compound condensing. Steam is 
supplied b}^ four return tubular boilers of 600 h. p. 
capacity. By means of the Pohie air lift pumps, D, 
the water is taken from twenty driven wells, ranging 
in depth from 400 to 600 ft., and from 4 to 6 in. in 
diameter. In this system the pump proper consists 
of only two plain open ended pipes. The larger of 
these constitutes the discharge pipe and is formed 
with an enlarged end piece, in which the smaller 
pipe enters. In pumping compressed air is forced 
through the air pipe into the enlarged end 
at the bottom of the water pipe, thence by the inher- 
ent expansive force of the compressed air, 
layers or pistons of air are fonned in the 
water pipe, which lift and discharge the 
w’ater layers through the upper end of the water 
discharge pipe. 

Upon examining this illustration it will be seen 
hat the compressed air passes from the compressing 


wheat rates from Walla Walla and Dayton, Wash., 
to Portland, Ore. The main rulings of the commis- 
sion in these cases are as follows: Prior leave of a 
court which has appointed the receiver of a railroad 
company is not necessary to entitle a shipper to com- 
plain against such receiver in a proceeding before 
the commission, nor is such leave necessary to give 
the commission jurisdiction in such a proceeding. 
A showing of substantial similarity in transportation 
conditions is necessary to make the rates of carriers 
in sections of the country other than that served by 
the defendant road proper standards of comparison 
in a case of alleged unjust and unreasonable charges. 
The wheat rates to Portland of 234 cents per hun- 
dred pounds from Walla Walla, and 23f cents from 
Dayton, w^hen the complaints were filed, were unjust 
and unreasonable: a reduced wheat rate of 211 cents 
per hundred iiounds, put in force from Iwth shipping 
points since the cases were instituted, is still above 
a reasonable and just charge for the service ren- 


dered; the rate on wheat in carloads from Walla 
Walla to Portland should not exceed 194 cents per 
hundred pounds, or $3.1K) per ton, and the rate for the 
somewhat longer distance from Dayton to Portland 
should not exceed 20 cents per hundred pounds, or 
$4.00 per ton. Complainant’s claim for money repar- 
ation denied. 


STRAINS OF SHIPS. 


The study of stresses and strains which arc set up 
in a vessel in a sea way and under various conditions 
of loading has lieen given considerable attention 
among naval architects abroad. The fact that on 
some steamers there has been a continuous series of 
mishaps to the machinery such as the breaking of 
shafts and of appurtenances, the cracking of frames 
and bed plates, has called special attention to it. An 
interesting contribution to the literature on this sub- 
ject is a paper by Mr. .Tohn McCallum, before the In- 
stitute of Marine Engineers of England, in which 
some experiments are described which were carried 
out for the purpose of determining the deflections of 
the shafts and entire hulls of vessels in sea ways. 
A case is described in which a wire was stretched 
through the shaft tunnel immediately over the shaft 
and attached at one end to the engine room bulk- 
head and to the other end a weight was hung after 
passing the w'ire over a 6 in. pulley. The weight, 
46 lbs., was sufficient to keep the wire taut, and the 
distance Ixitween the wire and the shaft was meas- 
ured by a scale carrying a roller upon its lower end. 
This vessel was about three thousand tons net regis- 
ter, and was engaged in the coal trade carrying also a 
general cargo. She was well built and of a superior 
class with triple expansion engines which were well 
balanced. The work was done by first class builders 
and in spite of this fact the propeller shaft broke on 
the second voyage and four lengths of shafting were 
either broken or condemned within two years al- 
though in every case they showed solid and good ma- 
terial at the fractures. The trouble seemed to be 
caused by deflection of the entire ship. 

It was found in this instance that the greatest de- 
flections vertically were one and one quarter inches 
and also that these occurred when the steamer’s 
stern was high and the seas were passing the for- 
ward and center hatches. One quarter to one-half 
inch was frequently observed while the vessel w^as 
pitching in a head sea about ten feet forward. As 
indicating that the methixl is a fair one it is noted 
that with the engines stopped at sea the wire re- 
sumed its normal position as in port, and immedi- 
ately upon starting in smooth water a deflection of 
three-eighths of an inch was found which 
was caused by the downward tendency of the 
vessel’s stern due to the movement of the })ro- 
peller. Quite similar results were obtained on re- 
peating the observations upon the deck by means of 
sights, and it was found that a maximum deflec- 
tion of two inches was noted while at sea according 
to the load and affected by the wave force. In a stiff 
head wind and sea a maximum difference of one and 
one-half inch vertically and one and three-quarter 
inches laterally was observed. Accompanying these 
conditions of the movement of the hull a squeaking 
noise was heard in the tunnel and this was traced to 
the couplings in which the Ixilts were loosened on 
account of stretching, showing conclusively that the 
theories were correct. After strengthening the hull 
of the steamer no further trouble was experienced. 


Engineers’ Club of Philadelphia. 


In opening the work for the new year the president, at 
the meeting held February 1, 1896, made a few sugges- 
tion.s for the consideration of members. As there ai*e in 
this city doubtless a great many men of wide engineering 
exiierience and ability who ought to belong to this club, it 
would be well that members who are acquainted with .such 
men should invite them here, and they would then per- 
haps be sulficiently interested to join the club and aid in 
making its proceedings interesting. Further, as our club 
deals with subjects that are interesting, not simply to the 
engineer but also to financial men, merchants and dealers 
in engineering supplies, we ought also to be able to largely 
increase our roll of associate members. 

The presentation of papers here should be in such form 
as to interest membsrs of both classes, and where ab- 
struse scientific details have to be included they could be 
simply referred to in passing and full details given when 
h e paper is published. If each member will do his share 
in this matter, with the assistance of the membership com- 
mittee and of the board of directors, we should be able to 
largely increase our membership during this year. 

The president also reminded the meeting that in order 
to promote ho.spitality among our members and make them 
acquainted with each other, the gentlemen of the member- 
ship and house committees make themselves known by 
badges which they wear, and will be glad to introduee 
strangers or new members, or to make members acejuainted 
among themselves. 
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The dullness in the iron trade durin^y the week has 
not uncovered the slightest weakness in prices. Mill 
and furnace production keeps up at even pace. Man- 
ufacturing interests feel as confident as ever of a 
heavy spring demand, but apart from the vague ex- 
pectation there is no reason to look for more than 
the average trade expansion. The large purchase of 
rails by one corix)ration has not been followed by any 
other purchase as yet, although it is said several com- 
panies may be heard from at any time. There is 
nothing in sight to warrant unfavorable anticipa- 
tions as to the volume of business. Mill owners are 
quietly expanding and improving capacity^ All evi- 
dence strengthen the l)elief that production will l>e 
al>ove a ten million ton pig iron basis. 


Tn a paper read before the recent convention of the 
Northwestern Electrical Association, a plan for the 
arrangement of isolated electric lighting plants was 
suggested which is rather interesting. This is a part 
of the ‘‘Arnold” electric power station system in 
which the electric lighting plant consists of two 
engines and two dynamos arranged upon a 
common foundation and with one shaft which 
extends through from one engine to the other, 
the dynamos being mounted between the en- 
gines. The shaft is in three sections with coup- 
lings whereby the dynamos may be run by cither en- 
gine. The novel feature is that one of the engines is 
run by steam and tlie other by gas, the former l^iing 
used in the winter months when exhaust steam is re- 
quired for heating the buildings, while in the sum- 
mer months the electric lights are furnished by the 
gas engines, which permits of allowing the steam 
plant to remain idle during the larger part of the 
year. The result is a great reduction of the cost 
of labor during the summer months and at the same 
time it is possible to have a plant in duplicate with 
what is really only a single investment. While gas 
engines may be used to advantage in electric light- 
ing, it is not economical to use them in cases where 
steam would have to be furnished any way for heat- 
ing, and yet such an arrangement as this would seem 
to offer a very advantageous means for the employ- 
ment of gas engines. 


A si:(i(iKvST]()N given by Mr. Onward Bates, in his 
addi*esH to the students of Purdue University upon 
the subject “A Railway Bridge and Building De- 
partment” should be borne in mind in drawing up 
specifications for the quality of work and material 
used in construction. He says: “ I wish to warn 
you against what 1 believe is a common mistake of 
specifying too great refinement in the character of 
your work. The specification for quality is placed so 
high that in practice it is found convenient to reduce 
it, and when the work of reduction is commenced it 
carries other reductions with it, and the result is that 
you get an inferior article than might have been ob- 
tained under a less stringent specification.” It is 
seldom that specifications are perfectly lived up to. 
In one sense they correspond to a law enacted for the 
government of a people. If it is a bad one in the 
sense of impossibility of enforcement it is 
better that it should not exist than that 
it should be openly violated. The result is worse 
than if the law had been less stringent. There is a 
happy medium which lies Ixitween the specifications 
which are so strict as to increase the price of w^ork 
and those which are too lax in their requirements to 
insure material and work of the proper quality. Mr. 
Bates’ rule “look on both sides” is a good one, and 
if this is embodied in specifications the proper me- 


dium will be easier of attainment. Unusual require- 
ments are sometimes necessary and they are usually 
accompanied by correspondingly high prices, but the 
remark quoted is intended to apply to those concern- 
ing such work as is carried out ordinarily in con- 
struction of bridges, buildings and their appur- 
tenances. 


In the column of “Railway Matters and Railway 
Men ” by “ The Auditor,” under which pseudonym 
the exceedingly versatile editor of the limlway Age 
contributes to that journal some very entertaining 
reading matter, appears some observations upon 
Receiver Burleigh of the Northern Pacific and his 
policy of building at the shops of that company cars 
for other roads. An extract of the letter from Mr. 
Burleigh is given in which the advantages to the 
road of such a proposition are set forth. This ex- 
tract is, however, sui)plemented by the statement of 
the editor to the effect that it is doubtful whether 
the scheme is either legitimate or wise, and whether 
it is a business in which the company can legally 
embark. The Railway Review desires to endorse 
the position taken by its contemporary and again 
place itself on record as condemning the entrance of 
railway companies into the mercantile field. Rail- 
roads permissibly exist for the purpose of transpor- 
tation, and although it may be possible that, because 
of ingenuity on the one hand and carelessness on the 
other, charters have been issued which can be con- 
strued into approval of such enterprises as manu- 
facturing, mining and merchandising, such business 
is none the less foreign to the purj)ose of a road. 
The very idea of a railroad entering into competi- 
tion with those who are dei)endent uj)on it for the 
service that makes competiton possible is self-con- 
demnatory. The true innnciple underlying transpor- 
tation is absolute equality, something that is impos- 
sible if self-interest is allowed to enter therein. For 
defense of this propssition this journal is set and it 
is therefore glad to welcome to its support so able 
an advocate as the “Auditor” of the Railivuy Age. 


While without doubt garnishment proceedings con- 
stitute a serious annoyance to railroad officials, it is 
more than questionable if the rules in force on some 
roads providing for the dismissal of employes on 
whose account such proceedings are instituted are 
either wise or just. Railroad employes as a class 
live up to their income, (and which, by the way, is 
none too large), so that when they have the misfortune 
to lose their situation for a {period they necessarily 
iHjcorne involved in debt. Naturally each creditor 
desires to obtain his particular pay as soon as pos- 
sible, and so it happens that upon obtaining re-em- 
ployment garnishment proceedings are apt to be 
instituted, and if the rule adopted by many roads of 
making a discharge the penalty for three garnish- 
ments the effect is simply to add to the embarass- 
ment which already attaches to the individual. 
Further than this, the existence of such a rule is 
taken advantage of by disreputable collection 
agencies and others who deal in doubtful claims, to 
enforce the collection of an amount which could not 
be obtained by other means. Some roads, appreciat- 
ing the injustice likely to be thus engendered, have 
abolished the rule and others where it is still retained 
exercise considerable discretion in its enforcement. 
In decrying the system it is not intended to offer any 
defence on behalf of those employes who habitually 
decline to pay their just obligations, but it is sub- 
mitted that any rule to l>e effective must be enforced, 
and to enforce such a rule is to i)erform an injustice. 
It is not difficult to distinguish between the circum- 
stances attaching to garnishment proceedings, and 
if an employe habitually disregai‘ds his obligations 
and thereby l)ecomes a continuing annoyance to a 
road, he should be discharged with or without rule. 
On the other hand, a rule that is of such a character 
as to require violation in order to be just should be 
abrogated. It would seem, therefore, that no valid 
reason exists for the maintenance of such a regula- 
tion and it is to be hoped that all roads having such 
a rule will abolish it. 


A STATEMENT was made at the January meeting 
of the Western Railway Club to the effect that as 
very little information was to be had in regard to 
the reasons for great differences in the service of air 
brake and steam hose of ai)parently the same quality, 
it is desirable to have the question taken up 
in the form of a paper which would give the details 
as to the makeuj> of various kinds of rubber hose and 
the infiuence of quality and manufacturing method^ 
uj>on its life in service. In the discussion on car 
heating held at the May meeting, 1895 of this club, 
Mr. Gibbs stated that his experience had shown that 
the highest price hose in the market had been found 
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to be the best and most economical. There seems to be 
no standard by which to measure hose unless it is true 
that the price forms a satisfactory means of judging 
quality. As proper treatment of the subject requires 
special technical information possessed only by those 
who are on the inside of its manufacture, a paper 
uj>on the subject by a manufacturer of rubber would 
be exceedingly welcome and it does not seem neces- 
sary that any trade secrets should be divulged in 
order present the subject in a manner which would 
greatly aid in intelligent investigation as to the 
quality. Mr. Gibbs said of air hose, “We arc doing 
our part by tolling what the defects are: they, (the 
manufacturers) on their i)art should help us by tell- 
ing us what the inherent weaknesses of the article 
are and how we may avoid the use of inferior quali- 
ties which may perhaps cause us serious expense.” 
It is a matter of fact there is no physical or pressure 
test which will give even an approximate idea of the 
service which may be expected from hose as with the 
mechanical test, pieces from the same shipment may 
vary greatly in the results given. A pressure test is of 
comparatively little value beyond showing that the 
hose at the time of the test is strong enough. The 
infiuence of wear, however, is not to be estimated 
from the manner in which the hose behaves under 
pressure. It is not thought that this material is so 
fickle and unreliable as to i^reclude the possibility of 
predicting the amount of service to be expected and 
those who know how it should be tested would con- 
fer a great favor to the railway interests by telling 
what they know about it. 


It has l)een a question among engineers as to 
whether superheating of steam repaid the cost of the 
apparatus and the additional expense in maintenance. 
This subject along with that of steam jacketing of 
engine cylinders is one upon which opinions differ as 
to their value for what might be termed every day 
use, and yet there is little question of the advisability 
of employing these adjuncts in what might be termed 
high grade steam plants, which furnish the records 
for quoted performance. Mr. William Patchell, of 
London, in a paper recently read before the Institu- 
tion of Mechanical Engineers, shows, however, that 
superheating possesses a merit in another direction 
which possibly has not been given sufficient consid- 
ei-ation, namely: that by the application of the super- 
heater together with a strengthening of the draught 
the capacity of a Babcock and Wilcox boiler evapor- 
ating three thousand four hundred and fifty pounds 
of water per hour l)efore the superheater was used, 
could l>e made to evaporate five thousand one hun- 
dred twenty-five pounds in the same period with the 
changes, and in another case the evaporation had 
l)een raised to eight thousand two hundred ninety- 
eight i)oundB i>er hour, an increase in the capacity of 
the boiler of one hundred and forty per cent, without 
any increase of the boiler plant, and it was found that 
this increase could be depended upon for continuous 
working. Another test made by Mr. Patchell with 
a view of testing the abilities of the firemen, as 
well as the gain to be made by superheating, it 
was found that the boiler could be forced to three 
times its original evaporation before the superheater 
and fan had been fitted. At the present time there 
is insufficient data at hand to determine the size of 
the boiler and the effect of the draught, but disre- 
garding this, the fact that such an increase of ca- 
pacity may be produced, is of great practical value, 
and is surely an important achievement in engineer- 
ing pi’actice. It may have strained the boiler some- 
what to produce this result, and it might not be ad- 
visable in practice to carry out the idea to the high- 
est limit mentioned, nevertheless, the ability to in- 
crease the power of a plant for the purpose of avoid- 
ing large expense in added equipment, is an attribute 
of superheating which must certainly l>e pi'actical 
and of undoubted utility upon plants which may not 
be nec-essarily expensive and refined. 


DUMMY COUPLINGS FOR AIR BRAKE HOSE. 

The advisability of hanging air brake hose in 
dummy couplings when not in use has been lately 
brought into prominent notice by the discussion of 
the paper upon air brakes on freight equipment 
which was read recently by Mr. A. M. Waitt before 
the Western Railway Club. The largest roads of the 
country, with very few exceptions, are following the 
practice of hanging the air brake hose in dummy 
couplings when not in use, and up to a short time 
ago this practice was regarded upon all roads as nec- 
essary, but there are two notable exceptions to the 
rule, namely, the Chicago, Burlington & Quincy and 
the Chicago, Milwaukee &.St. Paul roads, which 
have abandoned the use of the dummy coupling. 
While this action has been regarded strange and un- 
usual, there are some very good reasons for prefer- 
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ing to have the hose hang down and avoiding the 
kinking which is unavoidable if the hose is hung up, 
as this usually is done. Mr. Rhodes, of the first of 
the two lines mentioned, in the discussion of the 
paper referred to, called attention to the fact that 
when the hose is in use it is always hanging down, 
and that when the cars arc moved alK)ut the yards 
the hose is swayed backward and forward no more 
than it does naturally when coujded up. The discus- 
sion bi’ought out the fact that there is difficulty in 
enforcing a rule requiring the dummy couplings to 
be used if furnished, and it has been found that 
where the rule is strictly enforced a large increase 
in the number of damaged pieces of hose resulted. 
While it is held that the alx)lition of the dummy 
coupling solves the difficulty of the disposition of 
hose when not in use, it has been considered prefer- 
able to the use of a devise. which results in damage 
of the hose. 

The best way to keep dirt out of air hose is to close 
the opening through which it enters the hose, and 
as a means for excluding dust the ordinary dummy 
coupling has proved itself to be an absolute failure. 
There is much more likelihood of getting foreign 
substances into the train pipe and consequently into 
the triple valves if the hose hung up by means of the 
imperfect dummy couplings than if the ends were al- 
lowed to hang down, because the end of the pipe is 
''Open in either case and a poirket is formed by the 
curve in the pipe which will hold all of the dirt 
which may be blown into the up]>er end of the pipe 
when hung up. This is an objection to the use of 
loose dummy coupling whether fastened upon the 
draft tiinl)ers or elsewhere. The kinking of the hose 
is caused by the improper location of the coupling, 
yet it is found that the kinking is not the only ob- 
jection to the use of the dummy as has been pointed 
out. Another superintendent of motive power in 
the same discussion stated that he did not know any 
arguments which favored dummy couplings noi- any 
which would show that the hose hung in them w’as 
any more serviceable or less liable to produce trouble 
than if it were allowed to hang down. 

As showing the tendency of the hose to collect dust 
when hung up, another member found that upon un- 
hooking the hose at the rear end of a fast mail train 
after a run of four hundred miles in dry weather, a 
collection of dust had been gathered in the bend of 
the hose to the amount of about one-half pint. It is 
evident that such a collection would not be possible 
if the hose was allowed to hang down. A dummy 
coupling which would make a tight fit with the hose 
coupling would of course solve the difficulty as far as 
dust is concerned, and such a coupling was illus- 
trated in Thk Railway Review of January 18, 1896. 
as being in use upon the Michigan Central Railway. 
Doing away with the collection of the dust, how^ever, 
does not also eliminate the difficulty from kinking, 
and the best solution of the trouble which is found 
upon the two roads mentioned is to let the hose hang 
down. There would seem to be, however, another 
remedy worthy of thorough trial before giving up 
the dummy coupling permanently, unless the coup- 
ling itself is to be closed against the entrance of dirt, 
and that is to use a tight dummy so located with 
reference to the end of the train pipe as to admit of 
hanging the hose in a semi-circular form without 
kinking. It is believed that this can be done and the 
advantage to be gained would be the exclusion of the 
small amount of dust w^hich is now retained by the 
pocket formed by the coupling itself wdien allowed to 
hang dowm. The arguments against the use of a 
dummy coupling are all based upon the one in use at 
the present time, which apparently might to advan- 
tage be replaced by one which would make a tight 
joint, and as far as can be seen there would be no at- 
tendant disadvantages except the fact that the hose 
when hung in any dummy receives a different curve 
from that which it occupies when in service. 


COMPETITION I N RAI LWAY SERVICE. 

An interesting development of the idea of competi- 
tion was recently seen in the office of the general 
superintendent of a large road w'hich consisted of a 
comparative statement of the items of the cost of 
operation of the road w^hich were most needed by the 
general officers, giving the cost of conducting trans- 
portation in cents per ton mile, the average tons 
per train mile, the average loading of each car and 
the total operating expenses for each division, where- 
by the records of the division superintendents could 
be compared w’ith their own and those on other divi- 
sions. The table w^as arranged in such a w^ay as to 
enable the officers to see at a glance the relative 
cost per ton mile of freight hauled, and it also 
enabled them to ascertain the amount of dead load 
hauled in order to conduct this business. The com- 
parisons wore interesting and showed a gradual in- 
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crease in the average load per car, a decrease in the 
cost of hauling freight per ton mile, year for year, 
for several years. There is another direction in 
w^hich this plan might be advantageously followed, 
and in which so far as is knowm, it has not yet been 
applied, namely, in connection with the cost of doing 
work in repair shops. To this work the perform- 
ance sheet seems excellently adapted and it is be- 
lieved that great reductions of expense could be ob- 
tained if the cost of work at different division shops 
could be compared as are the locomotive records. 

It is noticeable that few shop foremen — and per- 
haps this can also be applied to somewhat higher 
officei's — know even approximately the cost of work 
done under their direction. For instance, it would 
be necessary in most cases to look up the time of the 
men employed upon such work as turning up piston 
rings, boring tires, or similar processes, in order to 
ascertain the cost per piece for doing the work. Re- 
cently the general foreman of a large car shop was 
asked the cost of one of the simple processes and he 
was unable to reply definitely but w’ent to the man 
who was occupied on the work to ascertain the time 
occupied. The officer desiring the information, then 
asked w’hy the exact cost was not knowm. It had 
never occurred to the foreman that it was necessary 
that it should be known, but w'hen asked if it would 
not be strange for a man in charge of a contract 
shop to bo ignorant of the cost of work, he replied 
that the case was very different, where the product 
was to l>e sold for a price. The question comes nat- 
urally into mind as to wTierein there is any difference 
Ix^tween the contract shop and the railroad shop in 
this particular. A railroad is a business concern 
and it is very necessary to know that the w’ork in 
each particular shop is done to the Ijest advantage. 
For this j>urpose it is necessary that each shop's i*c- 
cord shall show the exact cost per piece in order that 
accurate comparisons may be made and the proper 
remedy applied. The officers of the mechanical de- 
partment of several large roads are developing meth- 
ods of comparing the shop performance of the differ- 
ent divisions and good results are to be expected in 
consequence of the competition engendered. If the 
master mechanics of the various divisions are 
brought together to compare notes as to the expense 
of doing certain w'ork, and find that one of them has 
greatly distanced others in regard to the chea])ness 
of any particular operation it becomes a matter of in- 
terest to ascertain what conditions contributed to the 
decreased expenses, and the result would be improve- 
ments in the methods of all, looking to the dui)lica- 
tion of the best record. 

This is an excellent field for competition, and 
while conditions are not exactly parallel to those 
governing work in contract shops, tne results of the 
competition will not only reduce the prices, but im- 
prove the quality of service of the men and increase 
the output of shop plants, all of w'hich tend to 
offset the decline of rates, which is so troublesome a 
question to railway managements. The action of the 
Western Railw'ay Club in memorializing the Master 
Mechanics’ Association, urging the adoption of the 
ton-mile unit for comparison of repairs as w^ell as 
cost of fuel is an important step, and one which will 
undoubtedly result in the improvements w^hich can 
only be obtained through proper methods of compari- 
son. In the case first mentioned the division offi(*er8 
became interested in producing the best possible rec- 
ords for their respective divisions, and as the stand- 
ing of each was put before the general officers every 
month, it became a matter of pride to show' the 
greatest improvements. In the absence of these rec- 
ords, how'ever, there is likely to be a corresponding 
absence of effort to secure low cost of operation. 
There must be a lack of incentive where attention is 
never called to the cost of operation, and it is easy to 
see why men, as well as officers may grow to disre- 
gard cost altogether in other depai'tments as w'ell as 
in the shops. A man wdio is trying to cheapen his 
work should be given proper credit for what he ac- 
complishes. It is believed that there are many cases 
in the organization of a railw^ay where a few' records 
w'hich need not be expensive to keep will, by tend- 
ing to show men that their w'ork has a money value 
to the company, by show'ing them w'hat that value 
is, compared to those of other individuals, and com- 
pared to themselves in the past, will urge them to 
such efforts as are necessary to retain a position in 
manufacturing lines. 


The vapor from gasoline used in cleaning carpets 
in a Pullman car at Pittsburgh, Pa., was exploded 
by fire in the heater, on Feb. 15, smashing the w in- 
dows and interior fittings, and injuring three of the 
car cleaners. 


SOME OF THE PROPERTIES OF WOOD. 


The additions to the literature upon the subject of 
timl)er w'hich have been made in the form of bulle- 
tins issued from time to time by the Forestry Divis- 
ion of the Department of Agriculture have been of 
very gi*eat value, and the latest bulletin, which is 
number 10, is not an exception to the rule. This is 
entitled ‘‘Timber,” and is by Mr. Filibert Roth, 
special agent in charge of timbci* physics under the 
direction of Mr. B. E.Pernow, chief of the division of 
forestry. The following paragraphs are taken from 
the bulletin: 

In the shop the fitness of the w'ood for a given purpose 
never depends on any one quality alone, but invariably 
u]X)n a combination of several qualities. A spoke must not 
only be sti-oug, it must be stiff to hold its shape, it must 
be tough to avoid shattering to pieces, and it must also be 
hard or else its tenons will bemme loose in their mortises. 

Selecting wood in this way, the wood worker has learned 
almost all that is at present known about his material, but 
ill many ca.ses the great difficulty w'hich always attends 
the judgment of complex phenomena has led to erroneous 
cxinclusions, and not a few' well-established beliefs have 
them ongin more in accidental error of observation than 
in fact. 

The experimenter endeavors to avoid this complexity by 
testing the w'ood for each kind of resistance separately ; 
w hen tested as to their stiffness, the pieces are all shaped, 
placed and loaded alike. The wood is selected with a defi- 
nite object in view' ; it is green or dry, clear or knotty, 
straight or crossgi*ained, according as he wishes to find out 
the influence of each of these conditions. If pine and oak 
are to be compared, the pie<Tes are from the same position 
in the tree and are tried under exactly the same conditions, 
and thus the case is simplified. 

Rut even results thus arrived at cannot be used indis- 
criminately, and the figures on the strength of oak given 
in any book must not be supposed to apply to all oak, if 
tested in the given manner. This is due to the fact that a 
piece of wood is not simply a material but a striujture, just 
as much as a railroad bridge or a balloon frame, and as such 
varies greatly even in the w'ood of the same tree, nay, 
more than that, even in the same year’s growth of the 
same cross section of a log. 

Cutting out a piece 2xi in. and 4 ft. long, placing it 
flatwise so that it is double the width of the former stick 
and loading it with UX) lbs. we find it bending only one- 
sixteenth inch ; doubling the width doubles the stiffneis. 

Setting the .same 2x 4 in. piece on edge, so that it is 2 in. 
wide and 4 in. deep, the load of 100 lbs. bends it only about 
one sixty-fourth in.; doubling the thickness increases 
the stiffness about eight fold. • 

It follows that if w'e double the length and wish to re- 
tain the same stiffness we must also double the thickness 
of the piece. 

A piece of wood is usually stiffer with the annual rings 
set vertically than if the rings are placed horizontally to 
the load. 

Cm-ss-grained and knotty w'ood, to be sure, is not as 
stiff as clear lumber ; a knot on the upi>er side of a joist, 
wiiich must resist in compression, is how'ever, not so detri- 
mental as a knot on the low'er side, w'here it is tried in 
tension. 

Every large timber which comes from the central part 
of the tree contains knots, and rau<ffi of its w'ood is cut 
more or less obliquely across the gi*ain, both conditions 
rendering such material comparatively less stiff than 
small clear pieces. 

The .same stick of pine, green or wet, is only about two- 
thirds as stiff as when dry. A heavy piece of long leaf 
pine is stiffer than a light piece ; heavy pine in general is 
stiffer than light pine, but a piece of hickory, although 
heavier than the pine, may not l)e as stiff as the piece of 
long leaf pine, and a good piec43 of larch exceeds in stiff- 
ness any oak of the same weight. 

Unlike the stiffness, the strength of a timber varies ap- 
proximately w'ith the s(|uares of the thickness and decreases 
directly wdth increasing length and not with the cube of 
this latter dimension. Thus, if our piece 2x2 in. and 4 ft. 
long can bear 1,000 lbs. before it breaks, a 2x 4 in. laid 
flat will break w'ith about 2,(KH) lbs., and if set edgewise, 
jt refpni*es about 4,000 lbs. to break it, while a piece of the 
same kind of 2 x2 in., and double the length (8 ft.) breaks 
w ith one-half the original load, or only 5(M) lbs. 

In general wet or green w'ood shears about one-third 
more easily than dry wood; a surface parallel to the rings 
(tan gent)s hears more easily than one parallel to the medul- 
lary rays. The 1 igh ter c-oni fers and hard w'oods offer less re- 
sistance than the heavier kinds, but the best of pine shears 
one-thii’d to one- half more readily than oak or hickory 
indicating that great shearing strength is characteristic, 
of ‘‘tough” woods. 

It has been stated that heavy wood is stronger than 
lighter wood of the same kind, and that seasoning increases 
all forms of resi.stance. TiCt us examine why this is so. 

Since the w'eight of dry w'ood depends on the number of 
fibers and the thickness of their walls, there must l>e 
more fibers per square inch of cross-section in the heavy 
than in the light piece of the same kind, and it is but nat- 
ural that the greater number of fibers should also offer 
greater resistance, i. e., have tlie greater strength. 

The beneficial influence of drj'ing and consequent shrink- 
ing is tw'o fold : (1) In dry wood a greater number of fib- 

ers occur per square inch, and (2) the wood substance 
itself, i. e., the cell w’alls, become firmer. A piece of green 
long leaf pine, I x 1 in. and 2 in. long, is only about 0.94 x 
0.96 in. and 2 in. long wdien dry; its cross section is 10 per 
cent smaller than before, but it still contains the same 
number of fibers. A dry piece 1x1 in., therefore, con- 
tains 10 per cent more filx^rs than a green jiieceof the same 
size, and it is but fair to supixise that its resistance or 
strength is also about 10 per cent greater. 

The influence of the second factor, though unquestion- 
ably the more important one, is less readily mea.sured. In 
100 cu. in. of w'ood substance the material of the cell w'alls 
takes up about 50 cu. in. of water and thereby swells up, 
l)ecoming al)out 150 cu. in. in volume. In keeping w'ith this 
swelling the substance becomes softer and less resistant. In 
])ine wood this diminution of i*e.siatance,accordiug to exj^eri- 
ments, seems to be about 50 iier cent, and the strength of 
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the substance therefore is inversely as the degree of sat- 
uration or solution. 

Heavy wood is harder than lighter wood ; the wood of 
the butt, therefoi*e, is harder than that of the top ; the 
darker summer wood harder than the light colored spring 
wood. Moisture .soften.s, and seasoning therefore, hardens 
wood. 

Placing the rings vertically helps the wood to resist inden- 
tation. Though harder wood resists saw and chisel more 
than softer wood, the working quality of the wood is not 
always a safe criterion of its hardness. 

From the foregoing considerations a few valuable facts, 
mostly familiar to the thoughtful woodworker, may be de- 
duced ; 

In framing, where light and stiff timber is wanted, the 
conifers excel; where heavy but steady loads are to be 
supported, the heavy conifers, hard pine, spruce, Douglas 
spruce, etc., answer as well as hardwoods, w’hich are cost- 
lier and heavier for the same amount of stiffness. On the 
other hand, if small dimensions must be used, and espe- 
cially if moving loads are to be sustained, hard woods are 
safest, and in all cases where the load is applied in form 
of *^shock8’» or jars, only the tougher hai'dw'oods should be 
employed. The heavier w(xjd surpasses the lighter of the 
same species in all kinds of strength, so that the weight of 
dry w'ood and the structural features indicative of w eight 
may be used as safe signs in selecting timber for strength. 

In shaping wood it is better, though more w'asteful, to 
split than to saw, because it insures straight grain and 
enables a more i>erfect seasoning. 

For sawed stock the method of “rift” or “quarter” saw- 
ing, which has so rapidly gained favor during the last de- 
cade, deserves every encouragement. It permits of better 
selection and of more advantageous disposition of the 
wood ; rift sawed lumber is stronger, wears better, seas- 
ons well, and is least subject to “wrorking” or w^arping. 

All hardw'ood material which checks or w^arps badly dur- 


Allwood is equally diu*able under certain conditions. 
Kept dry or submerged it lasts indefinitely. Pieces of 
pine have been unearthed in Illinois, which have lain 
buried 60 or more feet deep for many centuries. Deposits 
of sound logs of oak buried for unknowm ages have been 
unearthed in Bavaria: parts of the piles of the lake 
dw'ellcrs, driven more than 2000 years ago are still intaet. 

Wood cut in the fall is more durable than that cut in 
.summer only because the low^ temperature of the wnnter 
season prevents the attack of the fungi, and the wood is 
thus given a fair chance to dry. Usually summer felled 
wood on account of prevalent high temperature and ex- 
posure to sun, checks more than winter felled wood, and 
since all season checks favor the entrance of both moist- 
ure and fungus they facilitate destruction. Where .sum- 
mer felled wood is worked up at onc^ and protected by 
kiln drying no difference exists. The phases of the moon 
have no influence wdiatever on durability. 

In sawing timber much of the wood is bastard cut ; at 
these places water entei’s much more readily, and for this 
rea.son split and hewrn timber and ties generally resist de- 
cay perhaps better than if sawed. 

The attacks of beetles as w'ell as those of the ship 
w’oi’m can not here be considered ; like chisel or saw^ they 
are mechanical injuries against which none of our woods 
are proof. 

RANGE OF DURABILITY IN RAILROAD TIES. 


Years, 

White oak and chestnut oak. .8 


(-hestnut 8 

Black kxjust 10 

Cherry, black walnut, locustT 

Film 6 to 7 

Red and black oaks 4 to .5 

Ash, bet'ch, maple 4 


Years. 


Ht'ilwood 12 

Cypress and red cedar 10 

Tamarack 7 to 8 

lionglejif pine 6 

Hemlock. ,4 to 6 

Spruce 6 


The durability of wood exposed to the changes of the 
w^eather, and w^here painting, after thorough seasoning, is 
impracticable, is increased by impregnating it with vari- 


valves, which are to be seen in the illustration. A 
speed governor and air regulator are furnished, 
which are so arranged as to stop the compressor au- 
tomatically when a specified air pressure is reached 
and and to start the machine again upon a reduction 
of the pressure below that point. 

The compressor has a capacity of 300 cu. ft. of free 
air when running at 70 revolutions per min- 
ute, or 427 cu. ft. of free air when 
running at 100 revolutions per minute. It will 
compress air to 125 lbs. with a steam pressure of 
80 lbs per sq. in. This company has for a number of 
years made a close study of the subject of air com- 
jiression, and while it is admitted that there is much 
yet rt'maining to he learned in this connection, it 
has used every effort to advance this line of ma- 
chinery in every possible way leading to the econ- 
omical compression of air for use in manufacturing 
as well as other lines of mechanical work. It 
has a great variety of types of compressors for 
every use to which compressed air is put, and has 
been the means of introducing a large number of im- 
provements. That the officers of railways appreci- 
ate the efforts made by the manufacturers to meet 
the requirements of economical air compression is 
evident from the present tendency toward employ- 
ment for this purpose of properly designed machin- 
ery of high grade. 

The compressor showm in this illustration is now' 
being set up in one side of a building at the West 
Chicago shops, the whole of which was formerly 
used for the electric light plant. The latter plant 
has been rearrangedfso’as to occupy about one-half 
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iug seasoniiig should be reduced" to the smallest practi- 
cable size before drying, to avoid the injuries involved in 
this procjess ; and wood once seasoned should never again 
be exposed to the weather, .sinc^. all injuries due toseasou- 
ing are thereby aggravated. Seasoning increases the 
strength of w ood ill every respect, and it is therefore of 
great importance to protect wooden structures, bearing 
heavy weights, against moisture. 

Knots, like cross-grain and other defects, reduce the 
strength of timber. Where choice exists, the knotty side 
of the joist should be placed uppermost, i. e., should be 
used in compres.sion. 

Season checks in timber are always a .source of weak- 
ness; they ai^e more injurious on the vertical than on the 
horizontal faces of a stringer or joist, and their effect con- 
tinues even when they have closed up, as many do, and 
are no longer visible. 

Rafted timber, kiln dried or steamed lumber are, as far' 
as our present knowledge extends, as strong as other kinds, 
and wherever any of these processes aid in a more uni- 
fonn or perfect seasoning, it increases the strength of the 
material. 

Pine “bled” for turpentine is as strong as “unbled”. 

Time of felling, whether season of the year or phase of 
the moon, does not influence strength, except that summer 
felled hardw'ood rarely seasons as perfectly as that felled in 
the fall, and to this extent an indirect influence may be 
observed, as well as by the fact that fungi and in.sects have 
a better opportunity for developing. 

Warm countrie.s and sunny exposures generally produce 
heavier and .stronger timber, and conditions favorable to 
the growth of the species also improve its quality. But, 
exceptions occur; neither fa.st nor slow growth is an iu- 
fallible sign of .strong wood, and it is the rfmractcr of the 
annual ring, rather than its wddth, and particularly the 
proportion of summer wood, which determines the quality 
the material. 


ous salts or other chemicals which prevent the fungus 
from feeding on the wood. The wood is first steamed, to 
open the pores and remove the hardened surface coating 
of sap and dirt, and a liquid solution of the preservative 
material is then injected with the assistance of heat and 
pressure. 

The most efficient fluids used on a large scale are bi- 
chlonde of zinc and creosote, or both combined. The ‘life’ 
of railroad ties is thereby increased to tw'iee and three 
times its natural duration. 


THE RAND AIR COM PRESSOR-CH IC AGO & 
NORTHWESTERN RAILWAY SHOPS. 


The fact that the Chicago & Northw'estern Kail- 
way has purchased a large air compressor for use at 
its West Chicago shops, has already been noted in 
these columns. The machine selected for this pur- 
pose is manufactured by the Rand Drill Com])any 
and embodies -its latest improvements. It is du- 
plex, and is fitted with Corliss steam engines with 
steam cylinders 10 in. in diameter add 24 in. stroke. 
The air cylinders are of the latest pattern, cross 
compound type, with a low^ pressure cylinder 14 in. 
in diameter, high pressure cylinder 17^ in. in diam- 
eter by 24 in. stroke. It is arranged with an inter- 
cooler placed above the air cylinders, and showm in 
the ac(;ompanying illustration. The air will pass 
thi'ough this cooler on the way from the low pressure 
to the high jiressure cylinder. The cooler (ionsists 
of a cylinder which Is divided into small pipes 
through which the air passes and ai'ound which cold 
water circulates. The low pressure air cylinder is 
fitted with Rand’s latest improved mechanical air 


of the space given to it formerly. The conduit for 
the inlet air passes through the floor of the building 
and takes the air from outside at the lowest available 
temperature. The outlet pipe from the compressor 
passes to large storage tanks, and thence into an 
extensive piping system, w^hich includes the locomo- 
tive shops, car shops and the repair yards, w'hich 
are very extensive. The compressor takes the place 
of a large number of air brake pumps w hich were 
found to be inadequate for the purpose. The small 
pumps \vere distributed in different parts of the 
works, and the high esteem in which pneumatic 
pow’er is held is shown by the fact that a large 
amount of new piping has just been put in. The 
large compressor will enable the use of air apparatus 
to be extended. and designs are now in hand for trans- 
versing and other cranes to be operated by this 
powder, which will greatly facilitate the work in these 
shops. 


NOTICES OF PUBLICATIONS. 

American steam and hot water heating practice. — 
From the Eugineering Record. Being a selected re- 
print of descriptive articles, tjuestions and answers 
with .585 illustrations. The Engineering Record, New 
York, 1S95. 

The preface of this valuable lx)ok states that the “En- 
gineering Record” has for 16 years paid siiecial attention 
to its department of ventilation and steam and Iiot w’ater 
heating. Beside the \vcekl 3 ' illustrated descriptions of 
current work in this field a great variety of questions 
which have been received were answered, and in 1888 the 
book entitled “Steam Heating Problems” was published. 
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This gave a selection of questions and answers, and de- 
scriptions which had been publislied within the nine pre- 
ceding years and dealt mainly with steam heating. The 
present book is intended to suiiplcment the former publi- 
cation, and includes a selection from descriptions of re- 
cently installed plants, prepared by the staff of The En- 
gineering Record, and in addition to this a number of ques- 
tions and answei*s are included which have been prepared 
since 1888, during which time hot water heating has l>e- 
come popular. Tlie best recommendation of the book is 
that it represents current practice and contains precedents 
wliich will lie found very valuable to engineers and others 
who have problems in heating and ventilating to work 
out. All classes of buildings are included and the illus- 
trations are frequently dimen.sioned, and in nearly all 
(^ases the cubical contents of the i-ooms arc given. A 
chapter treating of railway shops describes the plant at 
the Tacx)ma shops of the Northern Pacific which is very 
fully illustrated. The Spnngfield stations of the Boston 
&, Albany Railroad and the roundhouse plant at Port 
Hui*on on the Chicago & Grand Trunk Railway arc illus- 
trated. In addition to these the hot water system used on 
one of the New York elevated roads is de.scribed, and also 
the vacuum system as applied at the 81st street plant of 
the Minneaiwlis Electric Street Railway. The illustra- 
tions as a rule are excellent, and the variety and apparent 
reliability of the information presented renders the book 
a specially valuable one for those who have to do with de- 
signing construction of heating and ventilating plants. 

Journal of the Western Society of Engineers. Vol. 1- 
No. 1. Papers, Discussions, Abstracts, Proceedings 
Standard size, 6x9, 144 pp., paiier. Illustmted. Chi" 
cago, January, 1896. 

The first number of the new journal of the Western So- 
ciety of Engineers has just been received, and those who 
have looked for a publication containing interesting and 
valuable information satisfactorily arranged and illusti*ated 
will not lie di.sappointed. The letter press is good, the 
type well selected and the whole appearance of the journal 
is highly creditable to the society. The papers pre.sented 
are as follows: “Notes on Dry Docks of the Great Lakes,” 
by A. V. Pow^ell; “Oriental Railways,” by Clement F. 
Street ; “New Experimental Data for Flow over a Broad 
CiTist Dam,” by ITios. T. Johnston and Ernest L. Cooley ; 
“Lakes and Atlantic Waterways,” compiled by the publi- 
cation committee; “Topical Discussion upon Hydraulic 
Clement,” by Messrs. Noble, Noyes, Cooley and Baker; 
“Silica Portland Cement,” by Chas. Sooy smith, discussed 
by J. W. Dickenson ; “Clement and (Jement Mortars,” by 
Thos. T. Johnston. In addition to these pai>ers there arc 
several abstracts of pa pel’s which have appeared in other 
publications upon interesting subjet^ts. The pamphlet 
closed with a memorial of General Orlando M. Poe wdth 
an excellent half-tone engraving from a photograph of the 
general in uniform, and the minutes of the recent annual 
meeting. The cooler of the cover, a terra cotta, while 
striking, is not particularly attractive, and an improve- 
ment might be added in the fonn of putting the title, date 
and volume number upon the back of the book, wdiere it 
w’ould readily catch the eye in standing upon a shelf. The 
volume is accompanied by a series of large jdates in a 
jiocket furnished as a supplement. These show’ the shal- 
lows and obstructions along the natural water routes fixim 
Chicago and Duluth in the west to Quebec and New’ York 
in the east via the Great Lakes, the St. Lawrence river 
and the Champlain- Hudson Valley all referred to mean 
tide at New York. The scale adopted is one centimeter 
to ea(jh ten feet vertical, and one centimeter per mile hori- 
zontal. These profiles are of great value in discussing the 
.subject of w ater routes through the lukes,uudthe compila- 
tion has not been made before on account of the gi'eat labor 
and time required to bring together the scattered items 
and present them on a basis of accuracy. 

Home study. — An elementary journal for students of 
plumbing, architecture,mining, mechanics, electricity, 
drawing, steam engineering, etc. 

This is a new monthly paper w hich has just been started by 
the Colliery Engineer Co. of Scranton, Pa. It is design- 
ed to meet the requirements of students of the industrial 
sciences and readers of technical journals w’ ho desire simple 
and concise explanations of ordinary technical and scientific 
subjects. The paper is neat in appearance and is carefully 
edited. The explanations are clear and it would seem 
that it is likely to fulfil its object admirably. The depart- 
ments at the present time cover steam engineering, archi- 
tecture, plumbing, heating and ventilation, geometry, 
practical drawing, mining, civil engineering, electricity, 
and mechanics. 

A pamphlet has just been received from Mr. T. G. Win- 
nett, general passenger and freight agent of the Detroit 
& Mackinac Railway, which indicates that railway adver- 
tising is on the up grade. It is filled with pretty views of 
the summer resorts reached by this line, and interspersed 
among these ai'e most tantalizing engravings of strings of 
fi.sh and bags of game which are to be duplicated during 
every season. Attention is also paid to the business op- 
portunities of the region, and altogether the effect of an 
examination of the illustrations is to inspire a wish to 
si^end one’s very next vacation there. For copies, address 
Mr. Wiunett at East Tawas, Mich. 

A new railroad map of the state of Illinois, bringing the 
railw'ays and the list of crossings equipped with interlock- 
ing and signaling devices up to date, has just been i*eceived 
from M. Dwight C. Morgan, consulting engineer of the 
Railroad and Warehouse Commission of the state. This 
map is conveniently arranged for displaying upon a wall 
and is intended for use in offices. One hundred and one 
interlocking plants are included in the table, and these 
maps, as they are received annually, give an idea of the 
increase in the number of these devices that are put in use 
in the state. As an illustration of the rapid increase of 
of these plants it should be stated that the number in- 
stalled up to the close of 1893 was sixty, and this is proba- 
bly a larger rate of increase than can be shown for any 
w’cstcrn state. 


American Association of General Passenger and 
Ticket Agents. 


The forty -first annual meeting of this association will be 
held at the Hotel Jefferson, Richmond, Va., at 11 o’clock 
a. m., Tuesday, March 17, 1896. Action upon the rejKirt of 


the committee having in charge the matter of a better 
control of the issuance of interline passage tickets should 
be disposed of at this meeting. Col. C. P. Atmore is chair- 
man of the committee. 

The chairman of the committee appointed to report on 
the question of paster contracts, Mr. A. S. Hanson, will, 
it is expected, make a final report at this meeting. 

Mr. R. W. Wreuu will deliver the annual address. 


TECHNIC AL ME ETINGS. 

The American Society of Civil Engineers holds meetings 
on the first and third Wednesdays in each month, at 8 p.m., 
at the House of the Society, 127 E^st Twenty-third street. 
New’ York City. 

The American Society of Irrigation Engineers. Third 
annual meeting will be held at Albuqueixiue, N. M., Sep- 
tember 16-19. John L. Titoomb, secretary, 36 Jacobson 
block, Denver, Col. 

The Association of Civil Engineers of Cornell University 
meets w'eekly every Friday, from October to May inclu- 
sive, at 2:30 p. m., at Lincoln Hall, New’ York. 

The Association of Engineers of Virginia, holds its in- 
formal meetings on the thii*d Wednesday of each month 
from September to May inclusive, at 8 p. m., at 710 Terry 
building, Roanoke, Va. 

The Boston Society of Civil Engineers, meets monthly 
on the third Wednesday in each month, at 7:30 p. m., at 
Wesleyan Hall, 36 Bromfield street, Boston, Mass. 

The Canadian Society of Civil Engineers meets every 
other Thursday at 8 p. m., at 112 Mansfield street, Mon- 
treal, P. Q. 

The Foundrymen’s Association meets monthly on the 
first Wednesday of each month, at the Manufacturers’ 
Club, Philadelphia, Pa. 

3’he Intemational Irrigation Congjess will hold its 
fourth session at Albuquerque, N. M., September 16-19. 
Fred L. Alles, secretary, Los Angeles, Cal. ; local secre- 
tary, W. C. Hadley, E. M., Albuquerque, N. M. 

The Montana Society of Civil Engineers meets monthly 
on the thii-d Saturday iu each mouth, at 7:30 p. m., at 
Helena, Mont. 

The New England Railroad Club meets on the second 
Tuesday of each month, at Wesleyan Hall, Bromfield 
street, Boston, Mass. 

The New' York Railroad Club has a monthly meeting on 
the thii*d Tuesday in each month, at 8 p. m., at 12 West 
Thirty-first street, New’ York City. 

North-West Raihvay Club meets alternately at the 
West Hotel, Minneaix)lis, and the Ryan House, St. Paul, 
on the second Tuesday of each mouth. 

The Northwestern Track and Bridge Association meets 
on the Friday following the second Wednesday of March, 
June, September and December, at 2:30 p. m., at the St. 
Paul Union Station, St. Paul, Minn. 

The Southwestern Society of Mining Engineers will hold 
a session at Albuquerque, N. M., September 16-19. Walter 
C. Hadley, secretary, Albuquerque, N. M. 

The Southern & jk>uthwestern Railw’ay Club holds its 
meetings on the third Thursday of January’, April, August 
and November, at the Kimball House, Atlanta, Ga. 

The Western Foundrj’men’s Association holds its meet- 
ing on the third Wednesday in each month, at the Great 
Northern Hotel, Chicago, 111. ; secretary, S. T. Johnston, 
1522 Monadnock building. 

The Western Railway Club of Chicago, holds its meeting 
on the third Tuesday of each month. 

The Ceuti*al Rciilw’ay Club meets on the fourth Wednes- 
day of January, March, April, September and October, at 
10 a. m., at the Hotel Iro^iuois, Buffalo, N. Y. 

The Technical Society of the Pacific Coast has a monthly 
meeting on the first Friday in each month at 8 p. m., at 
the Academy of Sciences building, 819 Market street, San 
Francisco, Cal. 

The Civil Engineers’ Club of Cleveland, meets on the 
second and fourth Tuesdays in each month, at 8 p. m., at 
the Case Library building, Cleveland, Ohio. 

The Denver Society of Civil Engineei’s meets on the sec- 
ond and fourth Tuesdays in each month except July, Aug- 
ust and December, w’hen they are held on the second Tues- 
day only, at 36 Jacobson building, Denver, Colo. 

The Engineers’ and Architects’ Club of Louisville has a 
monthly meeting on the second Thui*sday in each month, 
at 8 p. m., at the Norton building, Fourth avenue and Jef- 
ferson street, Ixuiisville, Ky. 

The Engineering Association of the South meets on the 
second Thursday of each month at 8 p. m., at the Cumber- 
land Publishing House, Nashville, Tenn. 

The Engineei’s’ Club of Cincinnati has a monthly meet- 
ing on the third Thursday in each month, at 7 :30 p. m. at 
the Literary Club, 24 West Fourth street, Cincinnati, O. 
Address P. O. Box 333. 

The Engineers’ Club of Minneapolis holds its meetings 
on the fii*st Thursday in each month, at Public Library 
building, Miuneaix>lis, Minn. 

The Engineers’ Club of Philadelphia meets on the first 
and third Saturdays in each month, at 8 p. m., at the 
house of the club, 1122 Girard street, Philadelphia, Pa. 

The Engineers’ Club of St. Louis meets on the first and 
third Wednesdays of each month, at the Missouri Histor- 
ical Society building. Sixteenth street and Lucas place, 
St. Louis, Mo. 

The Engineers’ Society of Western Pennsylvania holds 
its monthly meeting on the third Tuesday of each month 
at 7:30 p. m. at the Carnegie Library Building, Allegheny, 
Pa. 


PERSONAL. 


Mr. James Keavy, general agent of the Cleveland, Cin- 
cinnati, Chicago & St. Lou s at Grand Rapids, Mich., has 
been appointed district freight agent of the same road, 
w’ith headquarters at Benton Harbor, Mich. 

Mr. Taylor Pyne was elected a director of the Delaware, 
l^ckawanna & Western Railw’ay Company to succeed the 
late George Bliss. The members of the old board w’ere all 
re-elected, and those re-elected the old officers. 

Mr. G. H. Branston has been appointed New’ England 
passenger agent of the Burlington, vice H. D. Badgely, 
who resigned to accept the a.ssi.stant general pa ssenger 
agency of the (Chicago Gre^t Western. Mr.H. E. Keller, dis- 


trict passenger agent of the Burlington at Allentown, Pa., 
has had his territory extended to include part of Virginia 
and West Virginia. 

Some of the changes made necessary ow’ing to the now 
arrangements on the St. Louis 4& San Francisco arc as 
follows : Mr. J. H. Cook w’ill be in charge of the Chicago 
agency; Mr. H. B. Fi’anklin w’ill be located at Cincinnati; 
Mr. O. M. Conley at Pittsburgh, w’hile Mr. N. L. Van 
Nest will be in charge of the offic-e at New York. These 
agencies are exi>ectcd to be iu running order by March 1. 

After March 1 Starr Kealhofer, at present chief rate 
clerk in the office of W. D. Hurlbut, assistant general 
freight agent of the Illinois Central, will be commercial 
agent of the Central of Georgia Riiilway. Mr. Kealhofer 
will succeed F. L. Drake, w’ho has resigned. F. P. Red- 
man will succeed Starr Kealhofer as chief rate clerk in 
the office of Mr. Hurlbut of the Illinois Central. He has 
been connected w’ith the Valley road for several years, 
having formerly been lost freight agent. 

A number of changes have been made in the mechanical 
department of the Chicago, Burlington Quincy road, 
among which are the following: Mr. F. A Chase, at pres- 
ent master mechanic of the Kansas City, St. Joseph & 
Council Bluffs, is made master mechanic of the Mi.ssouri 
lines, with headquarters in St. Joseph. Mr. I. N. Wilbur 
is made division master mechanic at Hannibal to succeed 
Mr. N. J. Paradise, deceased. Mr. C. E. Lamb of St. Louis 
is made superintendent of the mechanical department at 
Brookfield, an Mr. Joseph Clough of Kansas City w’ill suc- 
ceed Mr. Lamb at St. Louis. The jurisdiction of Mr. Jo- 
seph Richardson at Kansas City is extended over the 
Hannibal & St. Joseph and the Kansas City, St. Joseph & 
Council Bluffs at Kansas City. These changes will be ef- 
fective March 1. 

An official circular announces that the Lehigh Valley 
Railroad Company having acquired control of the Elmira, 
Cortland & Northern Railroad, the duties of the following 
traffic officers of this company are extended to cover that 
line: John H. Heckman, genei*al freight agent. South 
Bethlehem, Pa. ; Asa L. Foster, through freight agent, 
Philadelphia; Bert. Hayden, division freight agent,Sayre, 
Pa. ; George S. Taylor, coal freight agent, Philadelphia; 
Chas. S. Lee, general passenger agent, Philadelphia; A. 
W. Nonnemacher, assistant general passenger agent,South 
Bethlehem, Pa. Mr. C. W. Williams, herefofore general 
freight and passenger agent of the Elmii-a, Cortland & 
Northern Railroad, has resigned, the resignation having 
taken effect Feb. 21. 

Mr. Samuel D. Davis, first vice president of the Colum- 
bus, Hocking Valley & Toledo liailway, has appointed Mr. 
W.A. Mills general manager of the road. Mr. Mills is a na- 
tive of Ohio, having been born at Delaware, August 26, 
1850. He began his i*ailroad career February 7, 1870, as 
chief clerk in the general ticket and freight agent depart- 
ment of the Hocking Valley. He had charge of the freight 
branch of the department, being virtually the fli^t general 
freight agent of the road. This position he held for three 
years and six mouths when he was given the title of gen- 
eral freight and ticket agent. After having discharged 
the duties of this responsible position for six years and 
three months the departments were separated and he was 
made general freight agent. At the expiration of one 
year and eight mouths he resigned this position to accept 
the general freight agency of the Columbus Ac. Toledo. 
From August, 1880, to September, 1881, he was in charge 
of the freight department of the Ohio & West Virginia, 
but September 1, 1881, he returned to the Hocking Valley 
as general agent, and February 22, 1893, he was apix)inted 
assLstant to the late President Waite. The position of 
president will be filled at the annual meeting of the road 
which occurrs on March 17 next in NewYork, . 

Mr. David Kinnear Clark whose name is well known 
to every engineer, died at his home in Buckingham 
street, Loudon, on Jan. 22 at the age of 74 years. For 
years Mr. Clark’s pen has been active in revision and com- 
pilation rather than original work, having in 1887 brought 
out “Manual of Rules, Tables and Data for Mechanical 
Engineers” a volume containing 984 pages. When young 
Mr. Clark served his apprenticeship at the Phoenix Iron 
Works at Glasgow and afterward became mechanical en- 
gineering draftsman at M. John Miller’s once famous civil 
engineering oflice in Edinburgh, an office still known and 
closely identified with railway work. \Vhile in this office 
he acted for two years as as.si.stant editor of the Practical 
Mechanic and Engineers Magazine, after which he was 
for two years engineer in chief to the Deep Fisheries As- 
sociation, returning to vScotland in 18.58 as locomotive 
superintendent of the Great North of Scotland Rail- 
way. While holding this position he accumulated the 
information embodied in his book on Railroad Machinery, 
which although containing many reorganized errors may 
still be classed as a standard production on the locomotive. 
This work was dedicated to Robert Stephenson and oc- 
cupied in preparation six years, during which the author 
visited nearly all the great railway stations in the country 
in search of knowledge of working jJant. The most im- 
portant of his recent work is The Steam Engine in two 
volumes, which was published only three years ago. He 
also published minor books and contributed many papers 
to the Institution of Civil Engineers becoming an associ- 
ate member of that organization in 1863. 

Mr. William J. Morden, who is at the head of one of the 
greatest railway supply manufactories in the country, 
died at 10 :55 o’clock on the morning of Feb. 27, at his resi- 
dence, 1508 Michigan avenue. Although Mr. Morden had 
been confined to the house for several weeks his death was 
unexiiected, as he had been thought to be improving for 
several days previous. About two weeks ago Mr. Morden 
was bitten on the end of the right forefinger by a pet par- 
rot. The finger, hand, and finally the entire arm swelled 
to a great size. When this began to improve a liver trouble 
that had attacked Mr. Morden some years ago, began to 
assert itself, and also symptoms of a recurrence of paraly- 
sis, with which he was first attacked seven years ago. The 
physicians incline to the opinion that blood poisoning from 
the parrot’s bite was the principal cause of death. Mr. 
Morden was 65 years old and was born a Paines ville, Ohio. 
He began work as a water carrier to the crew of a con- 
struction train. He steadily rose in the railway service, 
and, being of a studious nature, with a natural talent for 
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mechanics, soon attracted attention by a number of rail- 
way devices which he perfected. From minor improve- 
ments he began to turn his attention to invention ex- 
clusively, and soon had innumerable patents upon railroad 
crossings, frogs and lighting and signal devices which are 
now in use in America and Europe. His latest achieve- 
ment was an electrical locemotivc which generates a por- 
tion of its own electricity as it travels, and heats and 
lights the train it draws. The patent.s for this had just 
been secured and the contracts let for the construction of 
one of the engines. Mr. Morden came from Indianapolis 
to Chicago in 1880 and started the Morden Frog & (Crossing 
Works on Pacific avenue, near the Hake Shore station. 
The business grew until its quarters in that vicinity were 
two small, anti in J884 the pre.sent big plant at South Chi- 
cago was started. 


RAILWAY NEWS. 


Chicago & Eastern Illinois. -The principal improve- 
ments made, and construction done, on the Chicago & 
Eastern Illinois Railroad during the year 1895, are as fol- 
lows: 9.40 miles of side tracks and coal .spurs have been 
built ; .some 80,000 or more yards of gravel was put under 
the track on main line, between Momence and Dolton, and 
4.22 milt^s of eighty ixuind steel rail was laid between Bis- 
marck and West Newell, replacing sixty-pound steel rail 
About 9 miles more of eighty pound steel rail will be laid 
as soon as possible. On the Brazil division one eight foot 
and one twelve foot stone arch culvert has been built just 
north of Kingman, Ind., replacing two pile trestles of 248 
and 195 feet respectively, which have been filled up. Indi- 
ana paving brick was used for the top of these arches, and 
found to be much cheaper and, it is believed, a.s good as 
stone. Near Rob Roy, on the same division, a steel via- 
duct was erected over Big Shawnee creek. This viaduct 
consists of five fifty-five foot, and four thirty foot plate 
girders, erected on steel towers, with first class masonry 
foundations, and is located twenty feet to the east, and 
twelve feet above a four hundred foot pile trestle, which 
it takes the ifiace of, the grade having been raised that 
much. The iron work and erection was done by the De- 
troit Bridge & Iron Works, Detroit, Mich., the masonry 
being done by the railroad company’s own men; cost, in- 
cluding raising of grade line on at>proaches to the bridge, 
about «il8,000. New water stations have been establisbe’d 
at Winthrop, Ind., on the Brazil division, and Waluih, 
Grove, Ind., on the Terre Haute division. At Momence 
Junction an extension of six additional stalls was made to 
the roundhouse ; also a cinder pit with depressed track 
was built to hold cars on which to load cinders. This pit 
is built with a .solid masonry wall on the outside, capped 
with a light stick of timber under the rail, the other rail 
being carried on “I” beams so as to admit of access to the 
pit, the bottom being paved with fire brick. 

East Tennessee, Virginia & Georgia. — This road, which 
was leased to the Richmond & Danville road at the time of 
the consolidation, is now operated by the Southern R. The 
terms of the oW lease require the payment of dividends 
of 5 per cent per annum on the stock as a minimum re- 
ntal, of fi per cent per annum when the gross earnings 
exceed, as is now the case, 11,500,000 and of 7 per cent per 
annum when they exceed $2,0(K),000. This lease, while 
never formally assumed by the Southern R. Ck)., is con- 
sidered to have been practically assumed, it having been 
subject to “constructive ratification ;”all thought of modify- 
ing the rental, as suggested at the time of the Richmond 
Terminal reorganization has, it is understood, been 
abandoned. Dividends aggregating 0 per c^nt yearly 
have been paid regularly since September, 1890. 

Elmira, Cortland & Northern. This road, which is 139 
miles long, and has been in the market for several years, 
has become the proi>erty of the Lehigh Valley Co., through 
a sale privately conducted in the office of Mr. Austin Cor- 
bin, in New York City. The entire capital stock of the 
road was actxuired from Austin Corbin, J. Rogers Max- 
well and Henry W. Maxwell, and the Lehigh Valley takes 
possession at once. The date of the sale is fixed at Jan. 1, 
1890. The road is capitalized at ^2,0(K),()(K) common stock, 
and has a funded debt of 82,(KK),(KK). The bonds securing 
this indebtedness are of two classes, viz. ; ^750,000 first 
mortgage 0 per cents and ^1,250,000 first mortgage 5 per 
cents. Mr. J. Rogers Maxwell is credited with saying: 
“The entire capital stock of the Elmira, Cortland & North- 
ern is bought by the Lehigh Valley R. Co. for a nominal 
consideration. The I'oad last season paid for all the inter- 
est on its bonds, and also paid for various improvements, 
.so that the Lehigh Valley gets a very good property.” 
Under the terms governing the purchase the interest on 
on the funded debt of $2,300,000 of the acquired property 
is guaranteed by the Lehigh Valley. The road will here- 
after be known as the Elmira bi’anch of the Auburn divis- 
ion of the Lehigh Valley road, and there is some talk of 
extending the line to Watertown, 

Hazelhurst & Southeastern. — The Hazelhurst & South- 
eastern is the name under which a comi)any has been in- 
cor]X)rated in Wisconsin by which a line 13 miles in length 
from Hazelhurst to Hazelhurst Junction has been built 
and also a line four miles in length running to the lumber 
camps at Caton Lake and cnlled Yawkey’s spur. The in- 
corporators are W. C , W. H., and C. C. Yawkey, A. J. 
Ames and J. W. Ferndon all of Hazelhurst. Capital stock 
$100,000. Mr. C. C. Yawkey is general manager of the new 
line. 

Houston Belt & Magnolia Park.— An order has been is- 
sued by the state court of Texas directing the sale of the 
property of this company under foreclosure, sale to take 
place on Tuesday, April 7. The property consists of 
miles of Belt road at Houston with switches and sidings 
two dummy engines and five coaches. The company’s ter- 
minal pi*operty in Houston is in the center of the citv and 
is quite valuable. This road is now leased to the Galves- 
ton, I^a Poi*te & Houston, which is also o)->erated by re- 
ceivers. This lease expires on April 4. 

Jacksonville, Tampa & Key West.— The date for the .sale of 
this road under foreclosure has been set at April 6 and an 
order for .same has been issued by Judge Tx>cke of the 
United States court. The upset price, however, has been 
changed from $:^K),fi00 to $:I5(),000, which must be paid into 
the registry of the court in cash before the confirmation of 


THE RAILWAY REVIEW 


the sale and the delivery of the property. All bidders on 
the pioperty will be required to deposit with the special 
mastei’s, who are to make the .sale, $25, (KK) in cash, or a cer- 
tified check for that amount on a responsible bank. 1'he 
property to be sold includes the main line of road from 
Jacksonville to Sanford; the branches to DeLand and to 
Titusville; all sidetracks, turnouts, deix)ts, stations, ter- 
minals, rights of way, lands, etc., but not the lands grant- 
ed by any act of the state legislature. A Florida paper 
says : “It is gonerally conceded that H. R. Pl.ant wants 
the road and that he generally gets what he wants when 
it comes to railroad matters. The Plant system’s south- 
eastern terminus is Jacksonville, but his system begins 
again at Sanford and continues to Tampa. The connect- 
ing link is the Jacksonville, Tampa &. Key West R., and 
if this road belonged to the Plant system there is little 
doubt but that all of the business of the road fi*om the 
east would be done via Jacksonville instead of via Dupont 
and High Springs and the west coast route. The upset 
price of $350,000 looks like a small sum for which to sell a 
railroad of 125 miles of main line besides its branches,side- 
tracks, etc., but W'hen it is remembered that there are two 
large mortgages hanging over the road it can be seen why 
it is not such a bargain .after all. The sum of $350,000, 
which is to be paid in cash, is for the i)urpose of paying 
the receiver’s certificates that are unpaid, operating and 
court expenses, costs, etc.” 

Little Rock, Hot Springs & Texas. — In compliance wdth 
the application for a receiver for the Little Rock, Hot 
Springs & Texas R., which was made by Johnson Han- 
sen, contractors, of San Antonio, Tex. Mr. J. S. Lonsdale, 
of Hot Springs, has been so appointed and the road (known 
as the Lott road) has been placed in his hands, his bond 
being fixed at $10,000. All creditors are directed to inter- 
vene in the causes that their claims may be adjusted, and 
all persons are enjoined from interfering in any way with 
the assets of the road. Johnson & Hansen's claim consists 
in work performed in the coustrucjtion of the road, and 
amounts to $80,0(X). Uriah Lott the projector of the road, 
has exi>endcd about $300,000 in building the raili*oad, and 
there is a debt of $175,000 still hanging over the company. 
The assets consist in the right of way from Benton to 
Hot Springs, two engines, 125, (KK) cros.s-ties, 400 tons of 
steel, of which four miles has been laid, and other prop- 
erty used in building. 

Louisville & Nashville. — Proceedings have been instituted 
in the circuit court at Montgomery, Ala., by the state of 
Alabama again.st the Tjoulsville & Nashville R.. seeking to 
vacate the charter of the Selma &, Pensacola R., fonnerly 
the Selma & Gulf R. For many years-this branch of the 
Louisville & Nashville .system has been completed from 
Selma to Pensacola excepting a gap of 30 miles l>etween 
Repton and Pine Apple. In 1893 the Alabama legislature 
passed an act requiring tbe governor to commence pro- 
ceedings to vacate the charter unless the line was 
comideted within two years from that time. It has 
not been completed and in accordance with the act. 
Governor Oates has commenced the proceedings. It has 
beeii reported that the citizens of Pine Apple are willing 
and anxious to build this needed track if the Louisville & 
Nashville will operate it. The agents of the company say 
no notice of suit was served uiion them and it is not 
known what the defense of the company will be. 

New York, Pennsylvania & Ohio.- At noon on Feb. 25, the 
New York, Pennsylvania & Ohio was sold at Akron, Ohio, 
by Receiver John Tod of Cleveland, under order of the 
courts of Summit county, Ohio, and Crawford county, Pa. 
As thi.'-- road has for years been operated as a part of the 
Erie system, its sale will in no way change the manner of 
its future operation. As soon as bids w'ere asked for, Mr. 
H. B. Turner of New York City stepped forward and of- 
fered $10,000,000, the minimum price fixed by the courts. 
The bid was immediately accepted and the road declared 
sold. Mr. Turner made the purchase in the names of Ros- 
well G. Ralston and C. C. Mason, who in turn are a com- 
mittee appointed by the first mortgage bondholders, whose 
claims amount to $74,000,000. The total indebtedness is 
$150,000,000. The first mortgage bondholders will receive 
by agreement $1 in bonds of the company for every $5 of 
the old, and a share of common and preferred stock. The 
second and third mortgage bondholders will get even less 
retuiTi. As soon as the deeds are filed, the road will be 
transferred to the newly organized Erie Railway Company. 

A certified check for $100,000 was paid by Attorney Turner 
to Commissioner Tod. The New York, Pennsylvania & 
Ohio extends from Salamanca, N. Y., to Dayton, O. It 
was completed in 18r>4 and has been operated by the Erie 
sinc^ 1883. 

Northern Pacific.— The Northern Pacific Railroad Co. 
will make extensive dock improvements at Duluth this 
spring. About $60,000 will be .spent. The new docks will 
contain two new warehouses each 80 x 600 ft. in .size, con- 
structed of corrugated ii*ou and asphalt roofs. These 
buildings will have an advantage over all other similar 
structures here in that the sides nearest the railway 
tracks may be raised in .sections or entire, to admit if nec- 
essary, of the handling of freight directly to or from the 
car or warehouse. Another improvement which this road 
wdll make this season is that of filling in the company’s 
bridge across the St. T.K)uis River between Duluth & Su- 
perior as far as the government will permit. Tlie filling 
will extend to the dock line from either shore and 100,000 
yds. of material will be required. The entire length of 
the bridge is 5,605 ft. 

Oregon Railway & Navigation Co.— The plan of reorganiz- 
ation of the Oregon Railway & Navigation Co. is now op- 
erative. Deix)sits of con.solidated mortgages and collat- 
eral trust bonds will continue to be received up to Feb. 29 
without penalty. After that date a payment of $50 per 
bond will be required. Deposits of stocks wdll be received 
up to the same date on payment of $6 per share. 

Ottawa, Arnprior & Parry Sound.— The contract for the 
last 47 miles of the Ottawa, Arnprior ^ Parry Sound R., 
awarded to E. F, Fauquier, of Toronto, has been sublet as 
follow's: D. D. McDonald, Whitney, Out., first 10 mile 
section east end;0’Neil & Ferguson, second 12 mile section, 
and Poulin & Fitzpatrick, Emsdale, Ont., the first 15 
mile section on w'est end of line. Surveys are completed 
and the w'ork of cutting right of way, trestles across bays 
of lakes and some rockwork is now going on, there being 
about 400 men employed at the present time. The above 
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contracts are for . ^ubii f f iicture only and are to be com- 
pleted during the month of September. Bridging, track- 
laying and ballasting is done by the company and will be 
pushed to completion so that the road may bo open for 
traffic before January 1, 1897. 

Panama Pacific Mail. — Is is .said that the contract en- 
tered into on December 1 last between the Panama R. and 
the Pacific Mail has not proved altogether successful and 
that plans are now afoot to confront Pre.sident C. P. Hunt- 
ington, of the Pacific Mail Steamship Co., with a demand 
that the c-ontract be annulled. By that couti*act the 
Panama R. was to do the Atlantic coa.st steamship service 
with the ships Allianca, Advance and Finance, while the 
Pacific Mail boats were to have the exclusive service on 
the Pacific coast. The following taken fmm a New York 
paper explains the present disagi’eement : “Almost im- 
mediately the Panama people found that they w'ere get- 
ting no freight from the Pacific Mail boats at Panama and 
matters reached a crisis when the Allianca, a 2,700 ton 
steamship, came into this j)ort last week without a .single 
ton of freight via the Panama R. She w^as so top-heavy 
and light that she came near foundering. The officers pro- 
tested against such risks and the matter will probably 
come before a United States court. Other Panama .steam- 
ers on this side have been similarly treated. Meantime 
the Morgan liners were very heavily laden and the San 
BYanci.sco agent reported that all freight was being di- 
verted over the Southern Pacific route via New' Orleans. 
The excuse given by the Pacific Mail people for not deliv- 
ering the freight to the Panama R. at Panama w'as that 
there w’^as so much freight for points betw'eeu San Fran- 
cisco and Panama that w’hen the steamers reached tbe lat- 
ter point they were empty. It is .said that the upshot of 
the fight will be the re-establishment of the Panama 
through line." 

St. Joseph Valley.— Nearly 18 months ago the St. Joseph 
Valley R. Co. abandoned its line of railroad between Bu- 
chanan and Berrien Springs, Mich., and residents along the 
line of the road have i)etitioned Railroad Commissioner 
Billings to have the company’s rights forfeited so that 
the right of way can revert to the former owmei's. It is 
charged that the line has been abandoned for railroad pur- 
poses and the forfeiture thus wmrked. The officials do not 
wish to abandon their investment as they hope some day 
it will be w' anted as a feeder to some of the larger railway 
system, and .so they keep an engine and a flat car w'hich 
they nin over the road occasionally, but which furnishes 
no service to the public. The commissioner does not see 
his way out of tbe dilemma, and it is a .serious question 
with him whether the non-action of the railroad company 
yet amounts to an abandonment of the road. 

San Francisco & San Joaquin Valley.— A claim has been 
tiled by the San Francisex) Sc San Joaquin Valley R. to ob- 
tain the 70 per cent due on a subscription to the capital 
stock. The estate of Joseph A. Donohoe subscribed for 
250 shares of the raili*oad stock at $25,000, and it is said 
that there is still due on the subscription $17,500. This 
sum is asked for. A contract has been aw'arded to Grant 
Bix)thers for grading the line from the Tuolumne River 
to the Merced river, a distance of about 20 miles. The 
contract provides that the grading is to reach the Merced 
river in tw’o months. With this new' section of line com- 
pleted there wdll be 55 miles of road in w'orking order, ex- 
clusive of side tracks and yard tracks at Stockton. 


NEW ROADS AND PROJECTSo 

Alabama. —The negotiations which have been pending to 
secure capital to build the Mobile, Jackson Sc Kansas City 
road are .said to be concluded in a .satisfactory manner. 
The condition is that local aid is secured to the amount of 
$250,000, and then New York and English capitalists wdll 
make up the required amount. The proposed road is to 
run from Mobile, Ala., to Jackson, Miss., and the officers 
are as follows : F. B. Merrill, of Mobile, is president and 
general manager; H. Austin, of Mobile, vice president and 
general solicitor, and Ralph (J. Stratton, secretary and 
treasurer. 

British America.— In the legislation at Winnipeg, Man- 
itoba, last w'eek, notice was given by Premier Green way 
that he would move that aid be granted the Lake Mani- 
toba R-iiilway Sc Canal Co., to assist in the construction 
of a line fmn Portage la Prairie or adjacent point to the 
T^ake Dauphin country, w'est of Lake Manitoba. It is pro- 
posed that the province shall guarantee the principal and 
interest of the first mortgage bonds of the company to the 
amount of $8,0f)6 per mile. The proposed road will be about 
1(X) miles in length, and is gi*eatly needed to tap one of the 
richest portions of Manitoba. 

California. The new line wrhich is to be built from Stock- 
ton to the Corral Hollow' coal mines is to be called the 
Alameda Sc San Joaquin. The contract for building this 
railroad is reported aw'arded to John Kelso, and work is 
to begin this week and the grading is to be completed by 
April. The local papei*s give the following as the prices 
at w'hich the contract w'as awarded : Grading, solid rock, 
30 cents a cubic yard ; grading, loose rock, 18 cx^nts ; exca- 
vating gravel, 10 cents; excavating earth, 10 cents; lx)rrovv 
embankment, gravel, 8 cents; borrow embankment, earth, 
8 cents ; clearing, wJiere actually done, $25 an acre ; grub- 
bing, w'here actually done, $5 a station ; overhaul, at the 
rate of 1 cent a cubic yard for each 10 ft. in excess of (XK) 
ft. ; riprap, at 60 cents per cubic yard. Hugh Fox is super- 
intendent of construction and George A. Atherton, of 
Stockton, is chief engineer. 

Idaho.— The contracts for the Boise, Nampa Sc Ow'yhee, 
the incorporation of which was noted in this column last 
week, are, according to reports, about to be let and Mr. 
Fremont Wood the attorney for the company at Boise is 
quoted as saying : “Work will at once be cemmencjed to 
complete the right of way from Nampa to Snake River. 
The larger portion has already been secured. The com- 
pany will first grade the road to Snake Rivei', a distance 
of 18 miles. Arrangements have been made to float the 
bonds for the entire road as soon as the company secures 
right of way and completes the grade to Snake River. The 
grading contracts for the first 18 miles will be let in a few' 
days. The road will cross Snake River about two mih^s 
from Walter’s Ferry, and, as soon as complete to that 
point, the bu.siness of the great Ow'yhee mining district 
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will then be directly tributary to Boise. A connecting 
contract with the Oregon Short Line here has already 
been secured from the receivers, and the proposed road 
will be operated as a branch to the Union Pacific.” 

Illinois.— Ai'ticles of incorporation of the St. Louis, 
Peoria (fe Northern K. Co. have been filed for record in the 
office of the recorder of deeds at Springfield. The pro- 
l)osed object is to construct a railroad from East St. Louis 
through the counties of St. Clair, Madison. Macoupin, 
Montgomery, Sangamon, Logan, Mason, Tazewell, Wood- 
cx)rd, Peoria, Stark, Henry, Rock Island and Whiteside to 
a point on the Mississippi river opposite Clinton, la. The 
directors arc ; H. R. Durkee and J. S. Brewer, of Chi- 
cago; William F. Niedringhaus, William E. Guy, WiUiam 
E. Huse, George E. Carpenter and C. D. McLune, of St. 
Louis; Louis Kalb, of Marine, Til.; E. W. Guy, of Belle- 
ville, 111., and Clinton Conkling and Joseph M. Grout, of 
Springfield. This road is intended as an extension of the 
St. T/)nis Sc Easteni R., and the headquarters are to be at 
Springfield. Capital stock, ^,0(K),(XM). 

Kansas — A project is being talked up to build an inde- 
pendent line from Wichita to Parsons to connect with the 
Ft. Scott road and also the M., K. & T. The people 
of this .section refuse to ship corn at the advanced rates re- 
cently put into gulf points, and have little faith that the 
Interstate Commerce Commission will compel the restora- 
tion of equitable rates. The people of the eiisteni part of 
the state are now getting a 5 cent better rate south over 
the above lines than can be had in this territory. The pro- 
posed connection would give Central Kansas a better mar- 
ket for grain and bring cheaper coal. PTfforts are being 
made to have the Wichita Commercial Club undertake 
the proposed line. 

New Mexico. —The proposition to build a line from Dem- 
ing, N. Mex., into the northern part of Old Mexico and 
thence to the Pacific coast is again being agitated, and it 
is said the franchises have been secured by B. C. Faurot, 
of IJma, Ohio, and others. Considerable work was done 
on this line a few years ago by John W. Young and other 
Utah people in connection with a project for locating a 
Mormon colony in northeni Mexico. ThcMcxi(*an govern- 
ment has granted the company a subsidy of #15,000 a mile 
and it is .stated that Mr. Daurot and a Major Kirkland 
have agreed to build 100 miles of road within the next two 
years. 

It is stated that engineers will again be in the field this 
week to complete the survey for the extension to the 
Pecos Valley road which is proje(.‘ted to run from Roswell, 
N. M., to Washburn, Tex., a distance of 200 miles. 

The contract for 180 miles of the projected Fort 
Worth Sc Albuqueixiue road is said to have been let to 
John P. Hughes, of Fort Worth, Tex. This road was be- 
gun in 1800, about 12 or 15 miles from Fort Worth north 
having been graded at that time when work was aband- 
oned. 

Ohio.— Under the name of Ironton, Columbus Sc Toledo, a 
a company proposes to build via Columbus, a line from 
Iran ton to Toledo. The new road will have its southern 
terminus at Ironton and will run from that point through 
the Waterloo coal fields in the back part of Lawrence 
county, thence via Columbus to the lake, paralleling one 
of tlie other lines running from Columbus north to Lake 
Erie. The company has acquired the right and franchises 
of the Ironton Sc Northeastern, which was chartered 15 
years ago, and exi>ects to follow the route laid out by that 
praposed line. Mi*. F. J. O'Connell, of Ironton, is the pro- 
jector. 

It is .said that the rumor that the Akron Sc Cuyahoga 
Palls Rapid Transit Co. would extend its lines to Cleveland 
has been confirmed by General Manager T. F. Walsh. The 
new road will be built westerly and northerly from the 
city prabably, while the Akron, Bedford Sc Cleveland line 
now in operation, runs easterly and then north. Another 
route the Rapid Transit Co. has in view is via Kent and 
Brady’s Lake, the famous resort of the Spiritualists. Over 
8500, (KM) has been voted to improvements and extension by 
the rapid transit stockholders. 

Oklahoma. — It is stated that the general manager of the 
projected Hutchison, Oklahoma & Guthrie R., which is 
to be built from Cameron, Kan., south through Oklahoma 
to Guthrie, and thence southeast to Chandler and the 
Texas state line, is authority for the statement that con- 
tra(;ts for some of the construction material are already 
given out and that the actual work of construction will 
begin early in April. 

Pennsylvania.— The Allegheny Sc Westoni R. Co. has 
been incorporated and has been granted a charter to build 
a road 68 miles in length from a connection with the Jeffer- 
son Sc Allegheny near Musgrove to a conne<*tion with the 
Pitt.sbui*gh Sc Western at New Ca.stle Junction. The di- 
rectors are nearly all Ridgeway men, and are as follows : 
W. W. Ames, M. F. Hammond, J. H. iiiilph, G. W. Child, 
M. K. Williams, H. L. Moore, John G. Whitmore, S. A. 
Rote, J. N. Troxell, W. H. Holliday, and G.T. Chapin. Mr. 
W. W. Ames is president. 

Texas.— The right of way for the Dallas & Fort Worth, 
which is to be an electric road connecting these two cities 
— a distance of 82 miles — has now been secured and reports 
are to the effect that work will begin on March 1. It is 
expected to float bonds in England, as English capitalists 
are said to be favorably impressed with the practicability 
of the proiKJsed line. It is proposed to run trains between 
Dallas and Fort Worth at intervals of from one to two 
hours. 

Wyoming. — The Wyoming Sc Black Hills R. Co. has 
been organized at Sun Dance, Wyo., to build a railroad 
from Spearfish, S. D., to Sun Dance in order to reach the 
rich coal fields in that vicinity. The trustees of the new 
line for the for the first year are Henry M. Cutler of Bos- 
ton, V'alentine Baker of Cheyenne, and Alpha E. Hoyt of 
Sun Dance. Capital stock, #8,000,006. 


INDUSTRIAL NOTES. 


Bridges. 

— The steel arch bridge which is to replatie the sus})eu - 
sion bridge at Niagara Falls will consist of a main arch 
span 840 ft. long and two shore spans. That on the 
American side to be 1*.K) ft. long and tlie span on the Can- 
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adian side to be 210 ft. in length. The arch span will con- 
sist of an open parabolic rib 2t) ft. in depth, with a rise of 
105 ft. at the center. The roadway will be 46 ft. in the 
clear. 

— The town board of Long Branch, N. J., has granted a 
franchi.se to the Atlantic Coast Electric Railroad Co. to 
build a line 14 miles long to Asbnry Park, which will re- 
quii-c, it is stated, a bridge 1,200 ft. long. 

—At 5 o’clock on the evening of February 24, the last 
span of the new steel bridge across the Missouri river at this 
city was contemplated. As stated last week the appro- 
aches are yet incomplete, but a large force of men is at 
work and in a short time the bridge will be open for 
traffic. 

—The county commissioners of Burke county, N. C. 
hav'e voted to build another iron bridge over the Catawba 
river. 

Decatur, Ala., has petitioned congress for per- 
mission to build a |X)utoon bridge over the Tennessee 
river. 

— The United States senate has pas.sed the bill for a 
memorial bridge across the Potomac, appropriating 
#100,000 for the preliminary surveys. It will probably be 
located between the long bridge and Georgetown. 

— The county court will decide at its special session in 
April wiiether the bridge wiiich is to be erected over the 
Tennessee river at Knoxville shall be iron or steel. The 
bridge was recently authorized, and #225,000 in bonds will 
be issued to pay for it. 

— The two widely k no wm corporations, known respect- 
fully as the Philadelphia Bridge Works, (Cofrode Sc 
Saylor, incorporated) and the Reading Rolling Mill Co., 
have emei-ged from the difficulties under which they have 
been laboring and are again on a .solid basis with their 
properties and affairs under their own control. These 
concerns although distinct corporations, are controlled by 
the same people and are under the same management, as 
follows: Francis H. Saylor, who is president of both 

corporations; George W. Corbett, business manager; 
Livingston Saylor, superintendant of the bridge works; 
J. L. Rake, general manager; and W. H. Lutz, superin- 
tendent of the rolling mills. 

—The contracts for constructing the Inter-Urban rail- 
w'ay bridge acro.ss the Saginaw* river at Saginaw, Mich., 
have been aw^arded as follows : Sub-structure including 
foundation, piers and trestle w ork to John H . Qualman 
and M. C. Heineman, of Saginaw*, the superstructure of 
bridge going to the Detroit Bridge & Iron Works. There 
will be six stone piers, one being a circular pivot pier 
under the draw span. The bridge will consist of one draw' 
span 286 ft long with 96 ft. clear channel each side of the 
center pier. There will be three fixed spans 156 ft. 11 in. 
each and trestle approaches from each shore. The 
entii’e structure wdll be of steel and designed to carry the 
heaviest steam railw ay traffic. The draw^bridges will be 
operated by electricity and the entire cost of the struc- 
ture w'ill be #75,000. Work will be commenced at once and 
the contract calls for the structure to be completed June 
15. Charles C. Rothfield, Detroit, consulting engineer, 
drew* the plans, and is in chai*ge of the work. 

It is stated that the Canadian Pacific Railway CJo. is 
to build a bridge on the east side of York street, in 
Toronto, Ont. The structure will consist of 88 spans of 
20 to 68 ft. in length and will be about 592)^ ft. w ide. 
The foundation will bo of stone and piling. 

— The Chi(‘ago Sc Northwestern will make improve- 
ments in the vicinity of Boone, la., that will cost #500,000. 
The road after leaving Boone, instead of going down into 
the valley of the Des Moines river w*ill follow the ridge 
which strikes the river north of Moingona, where a bridge 
wdll be erected 120 ft. higher than the present grade. It 
is said that work w^ill be commenced in the early spring. 

—The auditors of Page, Johnson and Montgomegy 
counties located at Clorinda, Iowa City and Red Oak, la. 
are asking for bids all iron and steel bridges needed dur- 
ing the current year. Bids will be received until April 8 
except for Johnson county which will close April 6. 

—The false work used in the rebuilding of the Chicago. 
Rock Island Sc Pacific Itailroad bridge between Rock 
Island and Davenport wms carried away by the accumu- 
lation of ice Feb. 25. The contract for the w*ork w as taken 
by the Phoenix Bridge Co., and it w*as expected that the 
river span would nave been f^ompleted before the opening 
of navigation. The acxndent is a serious one and may 
prove a temporary obstruction to navigation. I'ending the 
building of new false works the trains of the road are run- 
ing over the C. B. Sc Q. and C. M. Sc St. P. tracks around 
the break. 

Buildings. 

—Messrs. McRae Sc Roberts, of Detroit, are building a 
new* brass foundry that will be four times as large as their 
present plant. The main building is 810x90 ft., three stor- 
ies and basement. 

—The Penn.sylvania Company is considering the enlarge- 
ment of its freight deiK)ts at Indinanapolis, the present 
buildings being inadequate to the business. In the last 10 
yeara the business of the Pennsylvania lines at Indianap- 
olis has more than doubled, and every year is show*ing a 
large increase in local tonnage over preceding years. The 
Pennsylvania i>eople had hoped to make some arrange- 
ment w*ith the Big Pour by which they could acxiuire the 
old Bee Line freight depot just east of the viaduct and ex- 
tend their present depot eastward to New Jersey straet, 
but have been unable to accomplish anything in that direc- 
tion. It is not improbable that they w*ill build on South 
street, the building running along Delaware dow’n to Mer- 
rill .street. It is stated that the company has options on 
the additional ground which wdll be needed. The wdiole 
matter at the present time, however, is in an unsettled 
state. 

The Richlands (Va.) Iron Co. will, it is stated, erect a 
plant at Alexandria, Ind., for the manufacture of steel 
rails. About 400 men will be employed. 

Gars and Locomotives. 

— The stockholdera of the Indiana Car Sc Foundry Co. 
held their annual meeting at Indianapolis a short time 
ligo. The old directors and officers w^ere re-elected : Maj. 


Collins, president ; Emil Poliak, secretary, and J. K. Pol 
lock, treasurer. 

— The United States Car Co., of Anniston, Ala,, is re- 
ported to have secured a contract to furnish axles for all 
of the repair shops of the Sou them Rail w* ay Co. For 
many years the axles made in Anniston have ^en noted 
for their durability, and it is but a w*ell deserved compli- 
ment to the character of the work turned out at these 
shops that such an order should have been given. 

— Capt. Thos. L. Casey, U, S. engineer, w ill receive bids 
until March 16 for furnishing and delivering a locomotive, 
steel rails, etc., at Ft. Monroe, Va. 

— The Pittsburgh Locomotive Sc Car Works state that 
the order for locomotives lately received by them from the 
Ijiike Superior Sc Ishpeming Railway Company is for 
eleven engines; five 19 x 24 in. six w’heel switchera; 
two 20 X 26 in. simple consolidations, and four 20 x 81 x 
28 compound consolidations. 

Some of the parlor (;ars ordered .>ome time ago by the 
C., CL, C. Sc St. L. of the Barney Sc Smith Car Comi)any 
have been delivered and put in service on trains running 
between Cincinnati and (Chicago. 

— The Pullman C/om])any is reported to be building seven 
new' sleeping cars for service on the Chicago, Rock Island 
& Pacific. 

—The Central Vermont is said to have platted an order 
for 18 passenger cars with the Jackson Sc Sharp Company. 
Wilmington, Del. 

— The Calumet Sc Blue I.sland liailroad Co. is taking bids 
on 8(MJ box cars of IM),{)0() lbs. capacity. 

--It has been stated that the Houston Sc Texas Central 
is in the market for 1,2(X) cars. We understand, however, 
that it is for trucks instead of for complete cars. 

— The Wells Sc French Co. have the contract for furnish' 
ing all the air brake material (except that furnished by 
the Westinghouse Co.) and the yoke pockets and other at- 
tachments for the M. C. B coupler for 5,000 c.ars for the 
Chicago Sc Northwestern road. 

-The Union Car Co., of St. Lonis, has been organized 
with capital stock of #50,000, one-half of which is paid up, 
and the remaining half will be paid up shortly. The fac- 
tory will be located at Baden, in the northern part of the 
city, where the company owns 16 acres of ground. The 
officers are Henry W. Rocklage, president : Henry P. 
Wehrenbrecht, vice president ;Charles Knickmeyer, secre- 
tary and treasurer. 

Iron and Steel. 

—The Union Steel Co. of Alexandria, Ind., has not yet 
started its Bes.semer converting department. The other 
departments of the w’ork are running full double turn, ex- 
cept the sheet mill, which is running triple turn. 

—George B. Sennett of the Eiigle Iron Works, Mead- 
ville, Pa., denies that he is to remove to Youngstowui, O.. 
as reported last week. Land valued at #10,000 has been 
purchased at New Castle, Pa., it is reported, and the 
plans are draw*u for the plant and for switches and sid- 
ings. It is said that the chief reason for choosing New' 
Castle was that the Connelly Gas Engine Works are there 
and their castings are made at the Eagle Iron Works. 

—The American Foundry Sc Furnace Co. of Blooming- 
ton, 111., has been incorporated with a capital stock of 
#120,000 to manufacture foundry supplies. The incorpor- 
ators are: Clinton P. Super, Thomas C. Kerrick and Hen- 
ry D. Spencer. 

— Peacock’s Iron Works, Selma, Ala., has issued a new* cat- 
alog devoted to the line of car wheels, axles, car irons 
and cars of all description, which it manufactures, and 
will mail copies of same ut)on application. This company 
has a fine reputation for the excellence of its product. 

—The Whitney Malleable Iron Co.,Muncie, Ind., re])orts 
that it is very busy in every department. The demand 
for car couplers which it manufactures is particula rly 
heavy at present. 

—As only one of the many indications of an improve- 
ment in business, it is stated that the Illinois Steel Co. is 
so crow'ded with orders in its plate department that it is 
holding its prices at a point considerably above the 
market. 

—The Japanese government is said to have arranged for 
the establishment of a steel foundry in Japan by Sir W.G. 
Armstrong & Co., Ltd., on the following terms: 1. The 
material shall for the present be imported from England. 

2. Of the workmen to be employed 20 per cent shall be 
brought from England and 80 per cent shall be Japanese. 

8. When a new arm is invented in England it shall be 
manufa(;tured at the w'orks in Japan. 4. For a stated 
number of years the Japane.se government shall give a 
fixed subsidy to the company. 5. On the expiration of the 
period during which the company receives a subsidy the 
works shall be sold to the Japanese government. 

— The new plant of the American Weldless Tubing Co., 
of Toledo, O., the progre.ss of w*hich has been noted in 
these columns, wUl be 215x115 ft., and wiU have a capacity 
at the start of 250,000 ft. a month. The first machines will 
be shipped from England, and are now' on the way. At 
the outset 300 men will be employed, but it is contemplated 
to increase this force by about 200 more by the first of 
June. Samuel Snell and Edw*ard Warw'ick arc the chief 
promotors. 

— The Cleveland Wheel Sc Foundry Co., Cleveland, O., 
capital #80,000, has been incorporated by Thomas Maher, 
Terrem^e Dalton, Jos. A. Stone, C. A. Bray ton, and T. H. 
Graham. 

— It is now understood that the affairs of the Ohio Falls 
Iron VV'orks of New* Albany, Ind,, will probably now* be 
wound up, as all parties interested are agreed that mater- 
ial on hand, consi.sting of large quantities of pig iron and 
scrap, together w’ith stock of manufactured ii*on, must be 
sold out to highest bidders for the benefit of all creditors. 

J. F. McC^ulloch of the New* Albany National Bank has 
been appointed receiver and will take iX).s.session at once. 

No. A furnace of the Maryland Steel Co., SpaiTow’s 
Point, Md., is reported to have made a record recently 
which it is believed is better than anything done so far in 
this country on foreign ore, the burden ^ing one- third 
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Mokta, one-third Tafna, one-sixth Porman and one-sixth 
Seriphos ore, the yield being 55 per cent in pig. The pro- 
duct for the month of January was 8,675 tons, a daily aver- 
age of 279^ tons. The best day’s work was 321 tons, the 
best week being 2,019 tons. The average of the last three 
weeks of the month was 1,999 tons. The fuel consumption 
was 2,088 lbs. of coke per 2,240 lbs. of iron. David Baker 
is the .superintendent of the furnaces of the Maryland Steel 
Company. 

Machinery and Tools. 

— The large centrifugal dredge which has been under 
course of erection at the shops of the Shook- Anderson 
Manufacturing Co., Pittsburgh, has been (completed and 
shipped to destination. This dredge, which was designed 
by Mr. Fred E. Youngs, general manager of the Pittsburgh 
& Cariboo Gold Dredging Co., is of a centrifugal pattern 
and will be placed on a steam propelled boat to be used in 
pumping gold from the bottom of the river. The machine 
is especially designed for plowing up the river bottom so 
that the suction of the centrifugal pump is made to rai.se 
the gold from the surface of the bed rock or clay underly- 
ing the gravel. By means of a turn-table and adjustable 
steel lever this suction pipe is made to swing fix>m the 
bow’ of the boat to each side of the river, and will without 
changing the anchorage dredge 2,(XK)sq. ft. of river bottom. 
The e<iuipment of the dredge consists of a pair of double 
engines of 100 horse power capacity, pair of Columbia com- 
pound boilers of 110 horse power capacity, built by the 
Ene (Pa.) Engine Works, a pair of O. & S. double 
cylinder, double drum hoisting engines, and an 8 in. centri- 
fugal sand dredging pump with 25 horse powder engine com- 
bined. The boat will be placed on the waters of the Frazier 
river in British Columbia, about 220 miles north of Ash- 
croft and 200 miles east of Vancouver. A practical test 
wras made last week, and it was found to work peiiectly. 

F. W. Wheeler & Co., Bay City, Mich., is placing a 
large amount of machinery in its .steel ship-building 
plant, among which are six electric motors, two 10 ton 
lioisting derricks, a 10 ton traveling crane, a 10 ton loco- 
motive crane, a 3 ton hoist, angle shear, set of straigh ten- 
ors, set of bending rolls, plate planer, etc. 

— The Clement Pneumatic Tool Co. has succeeded to the 
business of Dr. J. F. Clement, 128 to 185 South Eleventh 
street, Philadelphia, in the manufacture of the Clement 
pneumatic appliances for calking, clipping, driving 
rivets, die sinking, submarine and other work. The offi- 
cers of the company are Thomas Scattergood, president ; 
M. M. Coppuk, secretary and treasurer ; Henry S. Robbins 
is general manage i . 

— John B. Allan, Chicago manager of the PMw^ard P. 
Allis Co. is authority for the statement that the demand 
for engines for electric railroad plants is very heavy, 
especially from the east. He says their New* York office 
estimates that the eastern states alone plans already per- 
fected and maturing call for engines aggregating 200, (XK) 
horse power for this purpose. The Allis Works were never 
so busy as at presen t,and are daily obliged to decline busi- 
ness because suitable deliveries cannot be made. 

— Anderson, Du Puy <fe Co., of Pittsburgh, has recently 
iidded the Yerkes Tool Works to its already extensive 
plant. This department is provided w ith the most im- 
proved machinery for turning out various tools of the 
highest standard of quality and finish. This company 
produc^.s its own crucible and open hearth steels. In 
temixjring it uses a new se(*ret process which is <;laimed 
to give hardness to that part of the tool wOiere it is most 
needed, and at the same time leaves the bahince solid and 
tough. Among the tools carried in stock are : Stone and 
blacksmiths’ sledges, striking, spalling and mason’s ham- 
mers, i*ailroad spike and coal mauls, et<;. 

—Darling, Brown & Sharpe, wiiose .standard rules arc 
knowui to every machinist, has recently brought out a line 
of tempered rules w’hich they guarantee eciual in accuracy 
with their standard rules. It is well understood that the 
degree of accuracy of their standard rules is such that 
there can be no higher guarantee. These rules have the 
same variety of graduations as their standard rules and 
are adapted to all uses. 

— The general office of the United States Metallic Pack- 
ing Co. has been removed to No. 427 North Thirteenth 
street, Philadelphia. The output of this concern consisting 
of metallic pac^kiug for locomotives, marine engines, sta- 
tionary engines and air pumps, Gollmer locomotive bell 
ringer, and Chouteau pneumatic hammers occupy a prom- 
inent place. 

—The Browm Hoisting & Conveying Machine Co. of 
Cleveland, Ohio, is .so crowded wuth orders that the shops 
must in all departments run 24 hours per day for three or 
four months, and will then be scarcely able to complete 
the contracts on time. 

-The Plnenix Iron Works of Clev^eland reports having 
done the largest business in the history of the company in 
the year 1895, and prespects for the present yeai are ex- 
ceedingly flattering. 

— The Chicago Pneumatic Tool Co. reports a laishing 
business. It has 860 pneumatic hammers in the course 
of construction at the shops in St. Louis, and it is running 
till 10:30 every night in order to rush the tools out. In- 
quiries are numerous from abroad for the hammers. Sixty- 
three have been sent to London, 4 to Australia. 7 to Mex- 
ico, 22 to Canada and 2 to Italy. This company has ob- 
tained control of the pneumatic sandpapering machine 
which has been so successful in the Union Pacific shoi)s at 
Omaha, and 100 of them are being built. 

—The Sheffield Car Co., wiiose output of railroad spec- 
ialties are so well and favorably known has constituted 
the equally w'ell known firm of Fairbanks, Morse Co., 
its exclusive selling agents for its entire line of goods. All 
orders or inquiries for goods should therefore be addressed 
to the last named Ann. Correspondence conceming their 
manufacture can be still done with the Sheffield Car Co., 
Three Rivere, Mich. 

— Mr. John C. W'and, of St. Louis, is making prepara- 
tions to put his wrought steel Ixilster on the market in the 
near future, and if the reported results of experiments are 
any criterion this bolster will be a winner. Mr. Wand lias 
designed a truck in w hich the bolster is used and has re- 
ceived orders for 140 of them for experimental puiqxi.ses. 
Present indications are that tlie various designs of truck 


bolsters on the market w ill soon be as numerous as those 
of the M. C. B. coupler. St. Louis seems to be particu- 
larly jiroductive of designs in this line and a car builder 
wdio cannot find a design to his liking is surely hard to 
please. 

—The Detreit laibricator Co. of Detroit reports the 
business of the year 1896 as being by far the largest the 
company has ever handled. 

—The Missouri Malleable Iron Co., is doing considerable 
railroad work. At the present time 104 brake heads per 
day are being turned out for the Clover Leal, and the cast- 
ings for 600 Mexican Central cars are being run through. 
Ill addition to this several .small orders are on hand. The 
w'orks of this company located at East St. Louis is as com- 
plete and w’^ell equipped a plant as is often seen, and it is 
claimed that the floor of the foundry is the largest single 
floor in the United States. The annealing ovens are all 
heated by gas the supply being furnished by producers 
connected directly with the furnaces. It is claimed that 
this method of heating gives excellent re.sults as an even 
temperature in the ovens is a.ssured at all times. The 
buildings composing ihe plant are all of brick and first 
class in every respect. The pattern loft is a model of 
neatness and order, ijractically lire proof and is only one 
of many indications that the works are ably managed. 

Miscellaneous. 

— The Chiciigo Great Western Railway Company has 
asked for bids on about 375,000 cubic yards of grading nec- 
essary to reduce grades on the Chicago division of its 
main line betw'een Stillman Valley and Holcomb, German 
Valley and Myrtle, betw'een Esmond and Clare and w^est 
of South Freeport. The contract for building 56 stone 
culverts ranging in size from 2x3 box to 8 x 8 arch, has 
been let to Mr. T. H. Houston, of Minneapolis. Minn. 
There will be about 6,300 cubic yards of masonry in the 
w^ork. These culverts will take the place of 8,406 lineal 
feet of pile bridging w^hich will be filled up as soon as the 
culverts are completed. It has been found that the most 
.satisfactory and cheapest way of building the stone cul- 
verts is for the railway company to furnish quarry, .sand 
and cement and for the contractor the tools and 
labor. 

— Specifications are soon to l)e issued b 3 ^ the Union Ele- 
vated Loop Railroad, Chicago, for its pow'er house 
equipment. The plant is to be located on the river just 
south of Van Ruren street. According to reports it will 
contain four 2,000 horsepower cross-compound condensing 
engines, probably vertical with electric generators direct 
connected. As the lot upon which the station is to be 
built is c.omparatively small, the boiler plant will have to 
be installed directly over the engine and dynamo room. 
Water tube boilers will be called for. 

— The new’ shops of the Big Four in Wabash, Ind., have 
started up in all departments. There are several larger 
shops in the country but none more complete in every re- 
spect, aU the new' machinery being of the most modern 
type. In convenience, comfort and facilities to turn out 
work those shops are difficult to excel. 

—The Westinghouse Electric Co., Pittsburgh, has se- 
cured the contracts for the electric equipment to be used 
on the Columbia & Maryland Railway, being constructed 
between Baltimore & Washington. Each of the pow'cr 
houses will be one story high and 120x250 ft., to have a ca- 
pacity of 3,000 horsepow'er each. One at Ilchcster on the 
Patapsco river, will probably be built of stone, and the 
other, near Hyattsville, Md., of brick. The American 
Stoker Co., Dayton, O., has secured a ^24,(K)0 contract to 
supply its system to the two plants. 

--Several Pittsbui'gh parties are said to be negotiating 
for the purchase of the Crescent Glass Company's prop- 
erty at Washington, Pa., w'hich will be greatly enlarged 
and transformed into a tube mill. 

-The Q. & C. Co. of Chicago, manufacturers of metal 
sawing machinery, railway supplies, etc., have decided to 
move its factory to Chicago Heights, 111., having pur- 
chased the plant of the Abbott Machine Co., located at 
that point. It will at once erect a machine shop 60x210 
ft. and a foundry 75x150 ft. Heretofore its castings 
have been made in Bridgeport, Conn., and shipped to its 
w’orks here. Vlien the new' plant shall have been com- 
pleted all such work will be done here. Architects Hub- 
ell & Smith are at work on the plans and cx)ntracts for the 
buildings will soon be let. 

-The Maryland Construction & Contracting Co. has 
been formed at Baltimore,Md.,witha capital stock of $1,- 
000,000, for the purpose of doing a contracting and con- 
structing business. The proposed incx»rporators are Alfred 
A. Glasier, Nicholas P. Bond, Edward Duffy, Edward L. 
Bartlett, G. H. Campbell and Edmund T. Moulton. 

— Messi-s. Lowry & Day of Lexington, Ky.. have com- 
piled an estimate of the Kentucky output of railroad tics 
as follows : Eastern Kentucky— Big Sandv River, 260,000 ; 
A. C. & I. R. R., 70,000; E. K. R. R., UX),(XK); Little Sandv 
river, 75,000; Tygart creek, 150,000; Ohio river (upi>er), 
100,000; C. & O. R. R., 250, 0<K); L. & E. R. R., 800, (KK); R. 
N. 1. & B. R. R., 50,000; I.. & N. R. R., 100,000; C, S.R.R., 
125, (KK) ; total eastern Kentucky, 1,570,000. Western Ken- 
tucky—!.. St. L. & T. R. R., 2(K),000: C. O. & S. W. R. R., 
150,000; A. F. & R. G. R. R., 100,000; P. T. & A. R. R., 
250,(KK); Ohio Valley R. R., 150,0(K); Green river, :KK),(XK); 
Cumberland and Tennessee rivers,400,(KK); lower Ohio river 
and creeks, 500, (KK) ; small reads,4(K),(KK) ; total western Ken- 
tucky, 2,450,000; grand total, 4,020,()tH). These ties cos: the 
railroads an average of 50 cents each, so it will be seen that 
Kentucky’s tie output brings into the state about <^2,000,- 
000 3 'early. The firm of Lowry & Day handles 75(),(KK) ties 
every year. The other large oak tie firms of the country 
are located outside of Kentucky. C. B. Low'ry of the firm 
of Low'ry & Day, says the enonnous consumption of ties 
will soon use up all the available timber, and that the rail- 
roads will have to look to something besides wood for their 
ties in the near future. 

—The Westinghou.se closedconduit system has Iwen rec- 
ommended by Dr. John Ilopkinson, the ex]Xirt to whom 
the subject w'as referred, for n.se on the extension of the 
Leeds tramways. 

— In the vicinity of Portage, on the Penn.sylvania road, 
where one of the largest contracts let for years has been 
commenced, is just now^ a very lively i)lace. From Lilly 


to Portage, a distance of four miles, the work is of a pro- 
digious nature. The new' line will veer awa^’ from the old 
line no w in use from 2(X) to 5(M) yards, and will be nearlj^ a 
bee line all the w’ay. Enormous cuts. 60 ft. deep and 1,()(M) 
ft. long, will be necessary, w'ith fills from 50 to 70 ft. at 
both ends. The roadbed will be made wide enough for at 
least three tracks. At one jfiace the new* line rens threugh 
a hill containing a valuable bed of coal. 

As an example of the expansion of our export trade 
for manufactures, the Manufacturers Record notes that 
the cargo of the steamer Ardandhu, one of the largest 
steamers piling betw'een this country and (.Ymtral Amer- 
ica, was compri.sed of four large 65 ton compound locomo- 
tives. one switching locomotive, tw'o pas.senger cars and 
60 freight cars, all shipped tc Jamaica, West Indies, by 
the New York Equipment Co., of 80 Broadway,New York. 
It W'as bought for use on the Jamaica raihvaj^ now being 
completed bj’’ James P. McDonald Co., of New York 
City. The same company sub.sequently made another 
large shipment of railway material to Jamaica. This cargo 
included about 1,000 tons of heavy bridge girders. Being 
too large to be carried as a w hole in the regular steam- 
ships running from the West Indies, a special steamer, 
Foscolia, had to be chartered to convey this product of 
American mills to a countiy practically ow'ned and con- 
controlled by the English. This raihvay material and 
these bridge girders are to be used In the extension of the 
Jamaica railway east to Port Antonio. 

—Henry S. Leach, manufacturer of the Leach locomotive 
sand blow’era, broke the sales record last month. He sold 
113 sets. The largest number, 25 sets, went to the Boston 
Maine, the next largest, 21 sets, being for the Norfolk 
& Western. He now has 2,478 sets in service. 

— The new rooting material invented by a Mr. Kohler, 
of Limbach, Saxony, after a test of several years is now' 
being largely used. It is reported to be made of 1 part 
cement to 3 parts of sand and gravel molded into the form 
of a tile which has ridges on the lx)ttom fitting into grooves 
in the top of the under tile. These tiles are fastened by 
nails only. It is veiy cheap and weighs 76 lbs. per srjuare 
3 'ard. It is durable, tire, wind and waterproof. Two es- 
tablishments in Germany have already turned out nearly 
20, (K)(),(K)0 of the.se tiles in the last few' years. It looks as 
well as .slate, and is said to be as durable as w'ell as 
cheaper and easier to put in place. 

— A new kind of fuel is being tried in Boston. It is 
made of Mexican asphalt and peat and turf, compacted 
aud baked together. There are said to be exhaustless de- 
posits of bitumen or asphalt in Mexico, which the people 
there have attempted successfully to burn, but it w'ould melt 
and run and thus give treuble.Mr.Geo.J.AlthamjOf the New' 
England Turbine Fuel Co. of Boston, experimented wdth 
it and found the running could be prevented by making a 
certain composition of it with peat. The fuel was tried 
on Feb. 7 at the headquarters of the Boston tire depart- 
ment by running a fire engine w'ith it. Steam w'as gotten 
up quicker and held a higher pressui e while the engine 
W'as operating than was possible W'ith cannel coal, w'ith a 
smaller consumption of fuel for a given amount of work. 

—The Merrill-Stevens Engineering Co., Jacksonville, 
Fla., is reported to have designed and built since 1892 
four composite steamers, seven steel steamers and four 
w'ooden steamers, varjring in size from 500 to 700 tons. It 
is said that this firm since its organization, nine years ago, 
has done 70 per cent of all the marine work between 
Savannah and Pensacola. 

The Glazier Headlight CJo., of Rochester, N. Y., i*e- 
j>orts a rapidly increasing bu.siness. requiring an extra 
force to handle the orders now* coming in. The Algce- 
Steven.s-Clark Co., of Atlanta, Ga., has been recently 
ap])ointed southern agent for the Glazier Co. 

— The National Sw'itch <fe Signal Co. has been aw’arded the 
contract for installing six interlocking plants on the Tama 
Northern Railroad in Ohio at the following points : Lima, 
Malinto, Hamler, Ottawa, Lipsic and West Lipsic. The 
Lima Northern is a new line under construction and while 
the crossings are in at the.se several points, the operation 
of traffic over them is dependent upon a proper protection 
of each cressing by a suitable .system of interlocking. The 
following argument has been received from the company 
mentioned. “The oppo.sition to the making of a grade 
crossing is now' frequently compromised by the new’ com- 
pany in offering to install and maintain a complete system 
of interlocking, and w'hen the new' company will take upon 
itself this cost there is generally no occasion for condem- 
nation proceedings and other heavy court costs. Jt is con- 
ceded by railway managers familiar with the protection 
offered by the modern system of interlocking that it avoids 
the large cost of separating the grades of tracks at cress- 
ings and provides for a more prompt exchange of traffic 
Ix^tween the roads, at the same time offering all the pro- 
tection of a separate grade crossing. The mere separation 
of tracks at a crossing is not always sufficient to protect 
the traffic, for the reason that frequently' interchange of 
business between the railroads re<piires some counectiou 
which is usually accomplished by “Y” tracks. If this is 
not protected by an interlocking plant there is still the 
ever-present danger of accident through collision by means 
of open switches on these “Y’s” or connections, aud since 
the operative cost for maintaining the larger Interlocking 
plant w hich w'ould be necessary in case the grades w'ere 
not separated is not greater than in case n .smaller inter- 
locking plant was put in simpl.y to protect the “Y” 
connections, it is apparent that the introduction of a com- 
plete interlocking system solves the i)roblem of grade 
crossings ; for, w'hile in all cases the expense of sei)aratiug 
the grades is considerable, the majority of dangerous cross- 
ings are so situated as as to make it impracticable to sep- 
arate them.'’ 

The Railway Supi)ly Company of St. Louis has Ix'en 
organized w'ith the following officei-s : President, A. Butze, 
vice-pre.sident, John S. Manchester; secretary and trea.s- 
urer, W. E. Butze. 1'he company has located at No. 11 
North Sixth street, St. Louis, Mo., w here a full sto<;k of 
railway supplies may be found. Mr. Adolph Butze. presi- 
dent of the new concern, W'as formerly piuchasing iigent 
ol the TiOuisviJle, New' Albany' it Chicago road, but has 
more recently been conducting a railw ay supply business 
in St. Louis. Mr. Manchester has been connected with 
the M. M. Buck Manufacturing Company and is thor- 
oughly' ]iosted in all details of the raihvay’ supply' business. 



